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INTRODUCTORY 

Flan and Soope of the Work. — In addition to the subjects 
generally included in the ordinary text-books in arithmetic, 
Mathematics for CoTnmon Schools contains such simple work 
in algebraic equations and constructive geometry as can be 
studied to advantage by pupils of the elementary schools. 

The arithmetical portion is divided into thirteen chapters, 
each of which, except the first, contains the work of a term of 
five months. The following extracts from the table of contents 
will show the arrangement of topics : 

FiBST AND Second Years 

Ohapter I. — Numbers of Three Figures. Addition and Sub- 
traction. 

Third Year 

Ohapters II. and III. — Numbers of Five Figures. Multipli- 
ers and Divisors of One Figure. Addition and Subtraction of 
Halves, of Fourths, of Thirds. Multiplication by Mixed Num- 
bers. Pint, Quart, and Gallon ; Ounce and Pound. Roman 

Notation. 

1 
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Fourth Year 



Ohapteni IV. and V, — Numbers of Six Figures. Multipliers and 
Divisors of Two or More Figures. Addition and Subtraction of 
Easy Fractions. Multiplication by Mixed Numbers. Simple 
Denominate Numbers. Roman Notation. 



Fifth Year 

Ohapters VI. and VII. — Fractions. Decimals of Three Places. 
Bills. Denominate Numbers. Simple Measurements. 



Sixth Year 

Ohapters VIII. and IX. — Decimals. Bills. Denominate Num- 
bers. Surfaces and Volumes. Percentage and Interest. 



Seventh Year i 

I 

Ohapters XI. and XII. — Percentage and Interest. Commercial ' 

and Bank Discount. Cause and Effect. Partnership. Bonds I 

and Stocks. Exchange. Longitude and Time. Surfaces and 
Volumes. 

Eighth Year 

Ohapters XIII. and XIV. — Partial Payments. Equation of 
Payments. Annual Interest. Metric System. Evolution and 
Involution. Surfaces and Volumes. 
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While all of the above topics are generally included in an 
eight years' course, it may be considered advisable to omit some 
of them, and to take up, instead, during the seventh and eighth 
years, the constructive geometry work of Chapter XVI. Among 
the topics that may be dropped without injury to the pupil are 
Bonds and Stocks, Exchange, Partial Payments, and Equation 
of Payments. 

Grammar School Algebra. — Chapter X., consisting of a dozen 
pages, is devoted to the subject of easy equations of one unknown 
quantity, as a preliminary to the employment of the equation in 
so much of the subsequent work in arithmetic as is rendered 
more simple by this mode of treatment. To teachers desirous 
of dispensing with rules, sample solutions of type examples, etc., 
the algebraic method of solving the so-called " problems " in per- 
centage, interest, discount, etc., is strongly recommended. 

In Chapter XV., intended chiefly for schools having a nine 
years' course, the algebraic work is extended to cover simple 
equations containing two or more unknown quantities, and pure 
and affected quadratic equations of one unknown quantity. 

No attempt has been made in these two chapters to treat 
algebra as a science ; the aim has been to make grammar-school 
pupils acquainted, to some slight extent, with the great instru- 
ment of mathematical investigation, — the equation. 

Oonstnictiye Oeometry. — Progressive teachers will appreciate the 
importance of supplementing the concrete geometrical instruction 
now given in the drawing and mensuration work. Chapter XVI. 
contains a series of problems in construction so arranged as to 
enable pupils to obtain for themselves a working knowledge of 
all the most important facts of geometry. Applications of the 
facts thus ascertained, are made to the mensuration of surfaces 
and volumes, the calculation of heights and distances, etc. No 
attempt is made to anticipate the work of the high-school by 
teaching geometry as a science. 
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be required. It is a pedagogical mistake to insist that all of the 
pupils of a class should set down a number of figures that are 
not needed by the brighter ones. As an occasional exercise, it 
may be advisable to have scholars give all the work required to 
solve a problem, and to make a written explanation of each step 
in the solution ; but it should be the teacher's aim to have the 
majority of the examples done with as great rapidity as is con- 
sistent with absolute correctness. It will be found that, as a 
rule, the quickest workers are the most accurate. 

Many of the slate problems can be treated by some classes as 
*' sight " examples, each pupil reading the question for himself 
from the book, and writing the answer at a given signal without 
putting down any of the work. 

Use of Books. — It is generally recommended that books be 
placed in pupils* hands as early as the third school year. Since 
many children are unable at this stage to read with sufficient 
intelligence to understand the terms of a problem, this work 
should be done under the teacher's direction, the latter reading 
the questions while the pupils follow from their books. In later 
years, the problems should be solved by the pupils from the 
books with practically no assistance whatever from the teacher. 

Oonduot of the Beoitation. — Many thoughtful educators consider 
it advisable to divide an arithmetic class into two sections, for 
some purposes, even where its members are nearly equal in 
attainments. The members of one division of such a class may 
work examples from their books while the others write the 
answers to oral problems given by the teacher, etc. 

Where a class is thus taught in two divisions, the members of 
each should sit in alternate rows, extending from the front 
of the room to the rear. Seated in this way, a pupil is doing a 
different kind of work from those on th^ right and the left, and 
he would not have the temptation of a neighbor's slate to lead 
him to compare answers. 
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As an economy of time, explanations of new subjects might be 
given to the whole class; but much of the arithmetic work 
should be done in "sections," one of which is under the im- 
mediate direction of the teacher, the other being employed 
in "seat" work. In the case of pupils of the more advanced 
classes, "seat" work should consist largely of "problems" solved 
without assistance. Especial pains have been taken to so grade 
the problems as to have none beyond the capacity of the average 
pupil that is willing to try to understand its terms. It is not 
necessary that all the members of a division should work the 
same problems at a given time, nor the same number of prob- 
lems, nor that a new topic should be postponed until all of the 
previous problems have been solved. 

Whenever it is possible, all of the members of the division 
working under the teacher's immediate direction should take 
part in all the work done. In mental arithmetic, for instance, 
while only a few may be called upon for explanations, all of the 
pupils should write the answers to each question. The same is 
true of much of the sight work, the approximations, some of the 
special drills, etc. 

Drills and Sight Work. — To secure reasonable rapidity, it is 
necessary to have regular systematic drills. They should be 
employed daily, if possible, in the earlier years, but should never 
last longer than five or ten minutes. Various kinds are sug- 
gested, such as sight addition drills, in Arts. 3, 11, 24, 26, etc. ; 
subtraction, in Arts. 19, 50, 63, etc. ; multiplication, in Arts. 71, 
109, etc. ; division, in Arts. 199, 202, etc. ; counting by 2's, 3's, 
etc., in Art. 61 ; carrying, in Art. 53, etc. For the young pupil, 
those are the most valuable in which the figures are in his sight, 
and in the position they occupy in an example ; see Arts. 3, 34, 
164, etc. 

Many teachers prepare cards, each of which contains one of 
the combinations taught in their respective grades. Showing 
one of these cards, the teacher requires an immediate answer 
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from a pupil. If his reply is correct, a new card is shown to 
the next pupil, and so on. Other teachers write a number of 
combinations on the blackboard, and point to them at random, 
requiring prompt answers. When drills remain on the board 
for any considerable time, some children learn to know the 
results of a combination by its location on the board, so that 
frequent changes in the arrangement of the drills are, therefore, 
advisable. The drills in Arts. Ill, 112, and 115 furnish a great 
deal of work with the occasional change of a single :figure. 

For the higher classes, each chapter contains appropriate 
drills, which are subsequently used in oral problems. It happens 
only too frequently that as children go forward in school they 
lose much of the readiness in oral and written work they 
possessed in the lower grades, owing to the neglect of their 
teachers to continue to require quick, accurate review work in 
the operations previously taught. These special drills follow 
the plan of the combinations of the earlier chapters, but gradu- 
ally grow more difficult. They should first be used as sight 
exercises, either from the books or from the blackboard. 

To secure valuable results from drill exercises, the utmost 
possible promptness in answers should be insisted upon. 

DefinitionB, Frinoiples, and Boles. — Young children should not 
memorize rules or definitions. They should learn to add by 
adding, after being first shown by the teacher how to perform 
the operation. Those not previously taught by the Grube 
method should be given no reason for *' carrying." In teaching 
such children to write numbers of two or three figures, there is 
nothing gained by discussing the local value of the digits. Dur- 
ing the earlier years, instruction in the art of arithmetic should 
be given with the least possible amount of science. While prin- 
ciples may be incidentally brought to the view of the children 
at times, there should be no cross-examination thereon. It may 
be shown, for instance, that subtraction is the reverse of addition, 
and that multiplication is a short method of combining equal 
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numbers, etc. ; but care should be taken in the case of pupils 
below about the fifth school year not to dwell long on this side 
of the instruction. By that time, pupils should be able to add, 
subtract, multiply, and divide whole numbers ; to add and sub- 
tract simple mixed numbers, and to use a mixed number as a 
multiplier or a multiplicand ; to solve easy problems, with small 
numbers, involving the foregoing operations and others contain- 
ing the more commonly used denominate units. Whether or not 
they can explain the principles underlying the operations is of 
next to no importance, if they can do the work with reasonable 
accuracy and rapidity. 

When decimal fractions are taken up, the principles of Arabic 
notation should be developed ; and about the same time, or some- 
what later, the principles upon which are founded the operations 
in the fundamental processes, can be briefly discussed. 

Definitions should in all cases be made by the pupils, their 
mistakes being brought out by the teacher through appropriate 
questions, criticisms, etc. Systematic work under this head 
should be deferred until at least the seventh year. 

The use of unnecessary rules in the higher grades is to be 
deprecated. When, for instance, a pupil understands that per 
cent means hundredths^ that seven per cent means seven hun- 
dredths, it should not be necessary to tell him that 7 per cent of 
143 is obtained by multiplying 143 by .07. It should be a fair 
assumption that his previous work in the multiplication of 
common and of decimal fractions has enabled him to see that 
7 per cent of 143 is -^ of 143 or 143 X .07, without information 
other than the meaning of the term ** per cent." 

When a pupil is able to calculate that 15 % of 120 is 18, he 
should be allowed to try to work out for himself, without a rule, 
the solution of this problem : 18 is what per cent of 120 ? or of 
this: 18 is 15% of what number? These questions should 
present no more difficulty in the seventh year than the following 
examples in the fifth : (a) Find the cost of -^ ton of hay at $12 
per ton. (h) When hay is worth $12 per ton, what part of a 
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ton can be bought for $ I.60 ? (c) If -^ ton of hay costs $1.80, 
what is the value of a ton ? 

When, however, it becomes necessary to assist pupils in the 
solution of problems of this class, it is more profitable to furnish 
them with a general method by the use of the equation, than 
with any special plan suited only to the type under immediate 
discussion. 

In the appendix to the Manual will be found the usual defini- 
tions, principles, and rules, for the teacher to use in such a way 
as her experience shows to be best for her pupils. The rules 
given are based somewhat on the older methods, rather than on 
those recommended by the author. He would prefer to omit 
entirely those relating to percentage, interest, and the like as 
being unnecessary, but that they are called for by many success- 
ful teachers, who prefer to continue the use of methods which 
they have found to produce satisfactory results. 

Language. — While the use of correct language should be 
insisted upon in all lessons, children should not be required in 
arithmetic to give all answers in " complete sentences." Espe- 
cially in the drills, it is iftiportant that the results be expressed 
in the fewest possible words. 

Analyses. — Sparing use of analyses is recommended for begin- 
ners. If a pupil solves a problem correctly, the natural inference 
should be that his method is correct, even if he be unable to state 
it in words. When a pupil gives the analysis of a problem, he 
should be permitted to express himself in his own way. Set 
forms should not be used under any circumstances. 

Objective Illustrations. — The chief reason for the use of objects 
in the study of arithmetic is to enable pupils to work without 
them. While counters, weights and measures, diagrams, or the 
like are necessary at the beginning of some topics, it is important 
to discontinue their use as soon as the scholar is able to proceed 
without their aid. 
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Approximate Answers. — An important drill is furnished in 
the ** approximations." (See Arts. 621, 669, 719, etc.) Pupils 
should be required in much of their written work to estimate 
the result before beginning to solve a problem with the pencil. 
Besides preventing an absurd answer, this practice will also have 
the effect of causing a pupil to see what processes are necessary. 
In too many instances, work is commenced upon a problem before 
the conditions are grasped by the youthful scholar ; which will 
be less likely to occur in the case of one who has carefully 
•"estimated" the answer. The pupil will frequently find, also, 
that he can obtain the correct result without using his pencil 
at all. 

Indicating Operations. — It is a good practice to require pupils 
to indicate by signs all of the processes necessary to the solution 
of a problem, befor'e performing any of the operations. This fre- 
quently enables a scholar to shorten his work by cancellation, etc. 
In the case of problems whose solution requires tedious processes, 
some teachers do not require their pupils to do more than to 
indicate the operations. It is to be feared that much of the lack 
of facility in adding, multiplying, etc., found in the pupils of 
the higher classes is due to this desire to make work pleasant. 
Instead of becoming more expert in the fundamental operations, 
scholars in their eighth year frequently add, subtract, multiply, 
and divide more slowly and less accurately than in their fourth 
year of school. 

Paper vs. Slates. — To the use of slates may be traced very much 
of the poor work now done in arithmetic. A child that finds the 
sum of two or more numbers by drawing on his slate the number 
of strokes represented by each, and then counting the total, will 
have to adopt some other method if his work is done on material 
that does not permit the easy obliteration of the tell-tale marks. 
When the teacher has an opportunity to see the number of 
attempts made by some of her pupils to obtain the correct tjuo- 
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tient figures in a long division example, she may realize the 
importance of such drills as will enable them to arrive more 
readily at the correct result. 

The unnecessary work now done by many pupils will be very 
much lessened if they find themselves compelled to dispense with 
the " rubbing out " they have an opportunity to indulge in when 
slates are employed. The additional expense caused by the 
introduction of paper will almost inevitably lead to better results 
in arithmetic. The arrangement of the work will be looked 
after ; pupils will not be required, nor will they be permitted, to 
waste material in writing out the operations that can be per- 
formed mentally ; the least common denominator will be deter- 
mined by inspection ; problems will be shortened by the greater 
use of cancellation, etc., etc. Better writing of figures and neater 
arrangement of problems will be likely to accompany the use of 
material that will be kept by the teacher for the inspection of 
the school authorities. The endless writing of tables and the 
long, tedious examples now given to keep troublesome pupils 
from bothering a teacher that wishes to write up her records, 
will, to some extent, be discontinued when slates are no longer 
used. 



Ill 

EAKLY ARITHMETIC TEACHING 

Oonntiiig. — While the majority of children are able, upon enter- 
ing school, to repeat the names of the first ten or more numbers, 
they are not always able to count things. The first duty of the 
teacher is to secure correct notions of the first nine numbers, and 
this can best be done by the employment of objects, such as beans, 
splints, shoe-pegs, blocks, etc. A numeral frame is very useful 
for this purpose. 

In counting, it is very important to have the child understand 
that the second splint is not two splints. This may be made clear 
to a child by having him put on his desk one bean, then near it 
two beans, three beans in another place, etc. After the pupil 
can count understandingly to nine, he should be taught the 
figures. The notation and numeration of numbers of two or 
more figures will be discussed in later chapters. 

Primary Arithmetio. — After children have learned to count 
readily, experts disagree as to the best method of procedure. 
Many excellent teachers believe that work should be commenced 
at once upon numeration and notation, followed by the funda- 
mental operations in the usual order. Some of the advocates of 
this method favor the completion of each topic before proceeding 
to the next ; that is, numeration and notation are taught at least 
to billions ; then addition is taken up, beginning with small num- 
bers and gradually increasing to examples containing numbers of 
eight or nine figures. Subtraction, multiplication, and division 
are each studied to this extent before the next is commenced. 

The more intelligent advocates of teaching operations at the 

13 
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outset, recognize the fact that it is neither necessary nor advisable 
to defer the addition of small numbers until children are able to 
write those of three or more periods, nor to postpone finding the 
sum of ^ and \ until after the properties of numbers have been 
studied in the fifth school year. Their plan is to follow such 
simple examples in the addition of small numbers as involve no 
carrying, by corresponding ones in subtraction. More difficult 
examples in both of these operations come next, followed by sim- 
ple ones in multiplication and division. Easy work in fractions 
is introduced at an early stage, and problems involving the more 
common denominate units are brought in from time to time. 

The Grube Method. — A growing number of educators believe 
that early arithmetical instruction should be based upon the 
study of numbers, rather than upon that of processes, — that 
the former should be the prominent feature of the early instruc- 
tion, and the latter incidental, at least for the first two years. 

This method, called after its inventor, Grube, requires the 
teaching of all of the processes in the case of each number before 
proceeding to the next. Thus, when the number 4 is studied, 
the pupil measures it by all numbers smaller than itself. Using 
4 beans, he measures by 1, by arranging them as follows: 
0. In this way he sees that 1 + 1 + 1 + 1 = 4; that 
there are 4 ones in 4, or 1 X 4 = 4; that 4 — 1 — 1 — 1 = 1; that 
4-^1 = 4. 

Measuring by 2, 00 00, he sees that 2 + 2 = 4, 2x2 = 4, 
4-2=2, 4-^2 = 2. 

Measuring by 3, 000 0, he sees that 3+1 = 4, 1 + 3 = 4; 
4-3 = 1, 4-1 = 3; that (1x3) + 1 = 4, and that 4-f-3=l 
and 1 over. 

The pupil then answers questions given by the teacher, first 
using the counters and afterwards without them : — 

Four is how many more than 3? Than 1? Than 2? Three 
is how many less than 4 ? Two is how many less ? One is how 
many less? 
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How many ones in 4 ? How many twos ? Threes ? One-half 
of 4 is what ? Two is ^ of what number ? 

Problems containing the foregoing combinations are then given 
in great variety by the teacher until all of the facts about the 
number 4 in its relation with the smaller numbers are fully 
mastered. 

In teaching any number, no larger number must appear in 
any way whatever. During the study of 4, it is not permissible 
to ask 4 twos, or that 4 is 1 less than what, etc., etc. 

The work proceeds slowly and thoroughly, at least a year 
being devoted to the numbers below 10. The second year is 
given to the numbers from 10 to 20, and the third year to those 
from 20 to 100. This is probably as far as the method is carried 
in this country. 

In the greater number of the schools using this method, 
systematic instruction in the fundamental processes is commenced 
by the beginning of the third year ; while in some, the Grube 
method is used for oral work, and the teaching of slate addition 
is carried on at the same time, even during the first year. 

Slate Problems. — When, instead of receiving oral instruction 
for some time, children are taught processes from the outset, it 
frequently happens that many of them show little ability in 
solving problems. While some attention should be given in the 
early years to this side of arithmetic, it should not be permitted 
to retard too much the advancement of pupils. Many of them 
have to leave school soon, and they should be taught as rapidly 
as is consistent with real progress to perform accurately the 
ordinary operations in whole numbers, simple fractions, and 
decimals. Being familiar with these tools, greater maturity 
will, of itself, show which is to be used in such questions as are 
likely to come up in ordinary avocations. 

The teacher should exercise much care to give only such 
problems as can readily be understood by the pupil, and which 
do not contain too many conditions or numbers that bewilder 
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the learner. While a beginner will have no difficulty in deter- 
mining whether to add or subtract in a mental problem suited 
to his capacity, the same kind of problem with larger figures 
will give him much difficulty. For this reason, the earlier slate 
problems should be the merest trifle beyond his ability to solve 
mentally. In his attempt to work them out in his head, he will 
determine whether addition or subtraction is needed, etc. 

Problems in all grades should be "miscellaneous," and pupils 
should be allowed as far as possible to determine for themselves 
what operation is necessary to solve any given one. 



IV 

NOTES ON CHAPTER ONE 

The hints given as to the work of this chapter are intended 
chiefly for the guidance of teachers of young children that are 
beginning slate work in the fundamental processes without much 
preliminary oral instruction. Pupils that have been taught for 
two years by the Grube method should not be required to spend 
unnecessary time on the simpler portions of the work. 

. Art. 4. — In teaching notation of numbers of two figures to 
young children that have not been previously taught by the 
Grube method, it is not advisable to lay stress on the local value 
of the tens' figure. Show them how to read and write 10, 11, 
12, etc., to 20; then 30, 40, 60, etc., to 90. After this, there is 
but little difficulty. 

7. By working an example for the pupils, teach them to place 
under each column its sum. As their tendency is to begin work- 
ing at the left, be careful to see that they always commence to 
add at the right. 

9. The problems will present no difficulty, as they involve 
only addition. 

11. These sight exercises may first be employed as drills to 
teach children to use in blackboard addition as few words as 
possible. The first figure should not be named, — only the sum 
of the first and the second, then this total added to the third. 
In subsequent drills upon these combinations, each pupil should, 
in turn, give the sum of any set indicated by the teacher. The 
work should be done rapidly to be of value. 

17 
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13. The making of original problems hj the pupils should be 
a feature of every grade. 

15 and 16. Subtraction is here introduced by the " building- 
up " method. Pupils find it easier to ascertain the difference 
between two numbers by going forward from the smaller to the 
larger, than by " taking away " one from the other. 

17 consists of sight exercises in the form of addition, leading 
to the subtraction exercises in Art. 19. 

21. While in adding, the use of the word and is considered 
unnecessary ; in subtracting, it is used just before the figure that 
is to be written. 

For some advantages obtained by employing the "building- 
up " method, see Art. 384, where it is used to obtain in one oper- 
ation the difference between 1000 and 643 + 287 + 25. In Art. 
385, it is used to find a remainder in long division without writ- 
ing the product of the divisor by the quotient. 

23. Here begins the real problem work, as the pupil has now 
to determine for the first time in slate examples whether the 
result is to be reached by addition or subtraction. When the 
pupils are able to solve one of these problems without using 
the pencil, it should be repeated, but with such a change in one 
of the numbers as will render necessary the use of the slate. 
For the 10 cents in the first example, for instance, 14 cents or 24 
cents may be substituted. 

As many pupils attend rather to the numbers in a problem 
than to its terms, some may subtract when they should add, 
especially as this seems the natural operation when only two 
numbers are involved. It is important that they should be led 
to see that the size of the numbers does not change the nature of 
the example, and that they can easily determine whether addi- 
tion or subtraction is required, by considering what operation 
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they would employ in a similar example containing very small 
figures. 

It is not advisable as a regular thing to follow an oral problem 
by a written one of exactly the same nature, as this tends to 
make children inattentive to the terms of the latter when they 
already know from the oral problem what operation is required. 

2& It is inadvisable to waste time in endeavoring to make 
clear to very young children the reason for " carrying." 

37. Teachers should require pupils to write the proper sign 
before working an example, as this tends to make them listen 
more carefully in order to determine whether addition or sub- 
traction is involved. In some problems that are too simple to 
need the use of the pencil, changes may be made in the numbers 
employed ; great care, however, should be taken not to use num- 
bers so large as to confuse the pupils. 

3& Have children understand that when a number contains 
the word " hundred," it should consist of three figures. Do not 
explain. 

54. These exercises are intended to lead up to the subtraction 
with " borrowing " in the next article. Perhaps the following 
would be a better arrangement : 

?????? 

+ 29 +37 +17 +86 + 75 + 90 
41 60 25 90 100 150 

As children are generally taught to begin with the bottom 
figure in addition, they will naturally say in the first example, 
9 and 2 are 11, writing the 2 in its place, etc. 



Subtraction with " borrowing " is generally taught in one 
of three ways. The *' building-up " method given in the text 
is the most readily taken hold of by young pupils. 
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^ By the second method, the child is instructed that 

^^ whenever he increases by ten any figure of the minuend, 

^ he must add 1 to the next figure of the subtrahend. 

Seeing that he cannot take 9 from 1, he says 9 from 11 

leaves 2 ; 1 (to carry) and 2 are 3, 3 from 4 leaves 1. 

While this method is just as logical as the next, it is not so 
easily " explained," and, for this reason, is not so much favored 
by many teachers of the present day. 

The third method consists of diminishing the next left- 8ii 
hand figure of the minuend after " borrowing." Where r)- 
the minuend contains ciphers, this method is particularly — 
confusing to beginners, especially where they are forbidden, as 
should be the case, to write the changes that are made in the 
figures of the minuend. 

Except in the addition of long columns, children should be 
required from the beginning of slate work to abstain from count- 
ing, writing " carrying " figures, and the like. The guide fig- 
ures introduced into the foregoing explanations of methods of 
subtracting should not be used by pupils. 

61. As a change from sight work, and to increase the pupils' 
readiness in the solution of mental examples, these drills are 
useful. Not requiring any preliminary writing on the board, 
they can be taken up at any time the class is unoccupied for a 
few minutes — waiting for the signal to go home, for example. 

The pupils all stand ; the teacher announces the number to 
be added, 2 for instance, and begins by saying 1 herself. The 
first pupil says 3, then sits ; the next, 6 ; and so on. After 39, 
or some other convenient number, is reached, the teacher begins 
by saying 2, and the pupils, in order, give 4, 6, 8, etc., to 40. 

The intelligent teacher will be careful to suit these drills to the 
capacity of her pupils. She will not weary beginners by spend- 
ing too much time on the more difficult drills with 7, 8, and 9 ; 
nor will she waste the time of older scholars by dwelling on the 
addition by twos. 
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The same kind of work may be employed as subtraction drills. 
Subtract by twos : 



By threes : 



By fours : 



40, 38, 36, etc. 

39, 37, 36, etc. 

40, 37, 34, etc. 

39, 36, 33, etc. 

38, 35, 32, etc. 

40, 36, 32, etc. 

39, 35, 31, etc. 
38, 34, 30, etc. 
37, 33, 29, etc. 



NOTES ON CHAPTEE TWO 

74; Slate multiplication is commenced as soon as the table of 
2 times is learned. The first examples contain no carrying. 

76. Division tables should not be memorized. 

SL Do not permit children to prefix an unnecessary cipher 
in the quotient of 100-^-2; that is, do not have the answer 
written 050. 

84. Many scholars think that when a slate problem contains a 
very small number and a large one, they must either multiply 
or divide. Examples 1-4 are given with simple numbers to 
show them that the nature of the operation depends entirely 
upon the conditions of a problem. While pupils should not be 
required to use a pencil to solve a problem that can be solved 
mentally, it would help the class to have these four examples 
worked on the board as an indication that in the subsequent 
examples there may be needed any one of the four operations 
learned thus far, and to serve as a model in their arrangement 
of the other problems. 

While many teachers require the pupils to write the denomina- 
tion of each addend, of the subtrahend and the minuend, of the 
multiplicand, and of the dividend, it is scarcely necessary. In 
later life it is not done ; and confusion is sometimes produced in 
the minds of young scholars by attempting to make them under- 
stand why, for example, 60 pints divided by 2 will sometimes 
give a quotient of 80 pints, and at other times, a^ in the 6th 

22 
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problem, an apparent quotient of 30 quarts. It will be foond 
more satisfactory, even if less scientific, to have the denomination 
written only with the result. 

Although no formal instruction in finding halves and thirds of 
numbers has as jet been given, the average pupil will be able to 
solve problems 10, 11, and 14. 

85. Lay no stress on the local value of the figures. Practice 
will enable the children to read and write correctly numbers 
of four figures. Teach the pupil to write the comma when the 
word *' thousand " is said and after the number of thousands, the 
comma to be followed always by three figures. 

97. Children should be led to see that 12 X 2 is the same as 
12 + 12 ; so that when they come to 15 X 2, they will have no 
difficulty in deducing the rule for writing and carrying 1 when 
they multiply the 5 by 2. 

9ft Give the pupils time to find for themselves the quotient 
of 30-^-2. If it becomes necessary to show some of them how to 
work the example, do not elaborate the meaning of the 1 (ten) 
remainder when the tens* figure, 3, is divided by 2. An experi- 
enced mathematician, in dividing 9752 by 2, does not say 2 into 
9 thousand 4 thousand times with a remainder of 1 thousand, 
2 into 1700 8 hundred times with a remainder of 1 hundred, etc. 

In dividing 30 by 2, children should not be permitted to write 
the first remainder, 1, before the 0, to indicate that 2 is to be 
divided into 10 for the second quotient figure. Children learn 
to work just as well without these unnecessary scaffolds. 

104. While these drill exercises introduce a multiplier greater 
than 2, they contain no combinations, except 3x3, other than 
those found in the preceding work. After working these exam- 
ples, the pupils will have learned that twice 9 is equal to 9 twos, — 
that when he knows the table of 2's, he knows a portion at least 
of the table of 3's, 4's, etc., to 9*s. 
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111. When the teacher places the pointer on a number in one 
of the two outer spaces of the first circle, the pupil promptly 
gives the result obtained by adding to it the number contained 
in the inmost space. When this last number has been combined 
with all the others, it is replaced by a different number. 

112. These drills are useful to impress upon a child the fact 
that when he knows, for instance, that 6 and 5 are 11, he should 
also know that 6 and 15 are 21, that 6 and 25 are 31, etc. They 
may also be employed as subtraction drills. 



Division drills are necessary to enable pupils to acquire 
facility in obtaining quotients and remainders. When pupils 
are dividing by 2, the numbers from, say, 9 to 19 are written on 
the board with 2 underneath. 

9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19 
-i-2. 

When the pointer is placed at the 9, the pupil answers 4 and 
1; when placed at 14, he answers 7; at 17, 8 and 1; etc. 
Other divisors may be employed, but care should be taken 
not to have any quotient figure but 1 or 2 at this time, as pupils 
have not yet learned the table of 3*8. Thus, when 6 is used as 
a divisor, the teacher should not use a dividend greater than 17. 
When the three-times table is known, numbers from 12 to 29 
may be written. 

Facility in division will come only by practice, and it may be 
necessary for the teacher to supplement the examples of the 
book by others of her own. 

118. Do not fail to keep up practice in addition and sub- 
traction. 

119. Subtraction examples in which the subtrahend is given 
before the minuend should occasionally be used. 
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Do not worry a pupil by attempting to explain, through 
problem 9, the difference between division and partition. Let him 

write ^—- without taking advantage of the opportunity 

to show him that he should have an abstract quotient when the 
divisor and dividend are both concrete. 

140. The analysis of problem 3 should not be required. A 
pupil that obtains from problem 2 the knowledge that 18 five- 
dollar bills amount to $90 will probably get the correct answer 
to the next problem, even though he may have to use 5 as a 
multiplier instead of the 18 that the more common form of the 
analysis would require. The other form should not be presented 
at this stage. 

143. Children should be permitted to determine for themselves 
the method of obtaining the half of 36. It may require a little 
longer time than to show them, but the time will not be wasted. 

147. Roman notation is not of much importance. Most chil- 
dren learn sufficient about it from the numbers affixed to their 
reading lessons. 

157. Teachers should not endeavor to show by drawings that 
a quart measure is twice as large as a pint. If a pint measure is 
represented by a rectangle, each side of the rectangle indicating 
the quart should be only about 1^ times that of the former in 
order to preserve the correct ratio, and children are not mathe- 
maticians enough to understand that where one of two similar 
solids has its corresponding dimensions 1^ times those of the 
other, the volume of the former is double that of the latter. 
Use the measures themselves, borrowing them, if necessary, from 
a neighboring store. 

159. A few problems involving more than one operation are 
here introduced. Avoid, if possible, giving help; and do not 
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require the scholars to perform unnecessary work, or to follow 
the same mode of solution or arrangement. In solving the first, 
some may write on their slates only two numbers, viz. 15 and 35. 
Others may set down 15, 15, and 20, etc. Do not teach yet 
how to multiply by a mixed number. 



VI 

NOTES ON CHAPTER THREE 

While the teaching of formal definitions should find no place 
in the arithmetical instruction of the earlier years, the teacher 
should not hesitate to employ such technical terms as are called 
for by the work of the grade. Pupils gradually learn to under- 
stand what is meant by multiplier, quotient, remainder, etc., 
even where no attempt is made to explain the signification of the 
words. They will also become able to use each correctly, even if 
they cannot state its exact meaning in language that will satisfy 
a critical mathematician. 

164. Sight exercises in division should be extended to cover 
dividends that are not multiples of the divisor. The slate exam- 
ples in division supplied thus far have no remainders, as children 
find it more agreeable in the earlier stages of this work to have 
the answer a whole number. The partial dividends, however, 
do not always exactly contain the divisor, hence the need of 
such drills as will enable the pupil to determine rapidly the 
quotient figure and the remainder. Until Art. 176 is reached, 
this remainder need not be given by the pupils in the form of a 
fraction. See Art. 115. 

168. In making " original problems," the pupil should strive 
to be original. No problem should be accepted as satisfactory 
that is substantially the same as one already furnished by 
another pupil. If, for example, the following is given to illus- 
trate 12 X 6 : " What will be the cost of 5 yards of ribbon at 12 
cents a yard? " the teacher should not be satisfied with — ** How 

27 
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much will be paid for 5 pounds of cheese at the rate of 12 cents 
per pound?" 

174. While the problems are gradually becoming more diffi- 
cult, some of them can be done by bright pupils without using 
the pencil. In these cases, require that only the answers should 
be written. See previous notes on problem work. (Arts. 23, 
84, and 159.) 

178. Children should be permitted to follow their own 26 
plan of finding the product of 26 by 1^. Some may do +13 
the work by simply placing 18 under 26. The regular 39 
method should not be taught until, perhaps, the 25th 
example, as the previous ones can be done by the children with- 
out assistance. At this point, however, the systematic 
124 way of multiplying by a mixed number may be pre- 

2^ sented, which should be followed in such subsequent 
31 examples as are not so simple as to make this amount 
248 of writing unnecessary, as is the case in the 26th. 
279 In finding \ of 124, the pupil should not be permitted 

to write the multiplicand, 124, in some other part of his 
slate, and 4 as a divisor in front of it. No other writing of 
figures should be allowed than is given above. A little practice 
will enable scholars to perform this division and other similar 
operations, without always bringing into close contact the num- 
bers to be handled. 

In some European countries, the multiplier is 
760 X 1^ placed at the right of the multiplicand, instead of 
152 being written underneath. An example like the 

912 26th would be worked in that case without writing 

760 a second time. To small children, how- 
ever, it would be confusing to be required to learn two 760 
methods of working examples so nearly alike ; hence the 1^ 

advisability of uniformly following the plan originally 152 
given, of first finding the fractional part, and then multi- 760 
plying by the whole number. 912 
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180. The arrangement of work should begin to receive 

some attention. In solving the second problem, some 2 )70 

children will find the cost of ^ pound of tea on one por- 35 

tion of the slate, and then write this amount, 35^, on +25 

another part, with 25^ underneath. They should be 60^ 
led to see how to avoid doing unnecessary work. 

186. Some short examples in the addition and the subtraction 
of horizontal columns are given, to accustom children to handle 
numbers that are not arranged for work in the usual way. 
The addition example could be used to explain the reason 
for " carrying," but the explanation should be deferred for the 
present. 

191. Examples in division should occasionally be presented 
to pupils in the form used in the second column. When children 
recognize -^ as an example in division, they need no rule for 
the reduction of an improper fraction to a whole or to a mixed 
number. 

197. Do not furnish the pupils with a method of solving the 
9th example that is suited to a seventh year class in denominate 
numbers. Leave them to their own resources as much as pos- 
sible. 

202. More drill examples are needed than are furnished in 
the book. 

203. To secure good work in division, much practice must 
be given. Many more examples than are here supplied may 
be needed by some classes. 



While it is convenient to write the subtrahend under 
the minuend, pupils should gradually accustom themselves to 
perform the fundamental operations with numbers in other than 
the usual positions. 
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7 )119 



Children should be encouraged to avoid unnecessary 
writing. They should be led to see that after finding 
yj on one part of the slate that -f of 119 is 17, they should 
X 5 not place this number in another place in order to multi- 
^ ply by 5. 



These drills are intended to lead up to the use 
of larger numbers in the oral work of the pupils. 

224. It is not advisable to begin formal instructions in frac- 
tions at this stage of school life. There is no need of defining 
the word "fraction" for the present. Every member of the 
class will be able to tell what is the sum of ^ and ^, especially 
if the question is put in the form of a problem. 

It will be necessary, perhaps, to explain that 4 X -J- is another 
way of expressing ^ of 4 ; that ^ X 10 means 10 halves. 1 -^ ^ 
will also require translation into the form, " How many halves 
in 1 ? " Pupils may be led to see this by being asked to indicate 
by signs and figures the example, " How many twos are there 
in eighteen?" The drills in the use of fractional divisors need 
not be made prominent for the present. 

230. Accustom children to writing the decimal point in the 
product, as soon as it is reached in multiplying. Keasons should 
not be dwelt upon. 

231. The above applies to placing the decimal point in the 
quotient. 



Unless pupils have been carefully trained to give only 
reasonable answers to slate problems, there will be some who 
will obtain 171 as the sum of 13 J and 4^. They will first write 
1 as the equivalent of i+^i and to this they will prefix 17, 
obtained by adding 13 and 4. The special training in number 
received by pupils taught by the Grube method prevents to 
a great extent the absurd mistakes found in the answers 
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given by pupils, even of high-school classes, to simple problems. 
When the early arithmetical instruction is largely given to work 
in the fundamental processes, the teacher should make liberal 
use of oral problems, to give the requisite knowledge of number 
that will enable a pupil to know when his answer is very much 
out of the way. Systematic instruction in finding " approxi- 
mate " results is supplied in later chapters. 



These examples are intended to lead up to finding the 
diiference between a whole number and a mixed number. 

240. Pupils will find little difficulty in working out these 
examples if they are left to themselves. 



When the addition and the subtraction of mixed num- 
bers containing halves are readily performed, the teacher will find 
comparatively little trouble with the work under Arts. 241-245. 
Encourage pupils to make diagrams; or, if necessary, to divide 
circles into quarters, and to use these parts in performing the 
required operations with the fractions. 

To find, for instance, the sum of f +f, it may be advisable 
to permit some scholars to arrange the six quarter-circles in such 
a way as to make a whole circle and a half-circle. 

246. As children are more accustomed to dealing with halves 
and quarters than with thirds, a little more illustrative work 
may be needed in Arts. 246-250, than was required in the pre- 
vious work in the addition and the subtraction of mixed num- 
bers. 



VII 

NOTES ON CHAPTER FOUR 

In the last chapter, pupils were required to add 
only fractions containing the same denominator ; in this chapter, 
an addition or a subtraction example may contain fractions 
whose denominators are different. For the present, however, 
it will not be necessary to call attention to the need of reducing 
fractions to a common denominator. The average scholar can 
solve these examples without assistance, if he has been able to 
work out those found in Chapter III. 



While these problems are becoming more difficult, they 
are still well within the powers of a pupil that is really anxious to 
solve them. When, however, they are found to be beyond the 
capacity of many members of the class, the teacher may first 
use them as " sight " problems, with some slight changes in the 
figures. 

If, for instance, after a pupil that reads the first from his book 
declares that he is unable to obtain the answer mentally, the 
teacher may give it as follows : 

A sailor has 10 yards of cloth. He uses 4 yards for a coat 
and 2 yards for a vest. How many yards has he left ? 

In the second, 1^ pounds may be substituted for 1 J pounds ; 
in the third, 3 packages instead of 4 ; 20 dozen in the fourth, 
instead of S^ dozen. 

Slate work on these problems should not be permitted until 
so many have been solved in this way that the pupil has time 
to forget what operations have been used in each. This will 
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require him to study the conditions of the different problems, 
instead of relying upon his memory. 



When the formal analysis of oral problems is made 
a feature of the work, it is important that the statements be 
not so long as to be tedious. 

In the first, for example, the following would be sufficient, 
after the pupil has stated the problem: 

" If 8 ounces of tea cost 40 cents, 1 ounce will cost 6 cents, 
and 5 ounces will cost 25 cents." 

While the customary order has been followed in the systematic 
treatment of the various topics, pupils are called upon in the 
earlier chapters of Mathematics for Common Schools to solve 
many problems that are frequently deferred in other books to a 
later stage of their arithmetical instruction. While scholars 
readily solve this class of problems, they are not always able 
to state in technical language the reasons for the various proc- 
esses employed in obtaining the answers. A child who sees that 
division is used to ascertain the number of ten-cent pies that can 
be purchased for forty cents, cannot be made to understand thus 
early in his school life that the same process is used to find what 
part of such a pie can be bought for five cents. A correct state- 
ment by the pupil of his method of reaching the result, should 
usually be accepted as satisfactory. Even in the more simple 
questions, set forms of analysis should be carefully avoided. 

268. To prevent misunderstanding, parentheses have been 
employed even when not required by arithmetical usage. The 
quantities within the parentheses must be added, multiplied, 
etc., before being operated upon by the quantity outside. The 
third example becomes 30 X 3 ; the fourth, 80 -f- 4 ; the fifth, 
\ of 80 ; the eighth, 70 -^ 7, etc. 

269. These may be used as slate examples, if they are found 
too difficult for " sight " work. 
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271. Some of these questions may not require the use of a 
pencil; Nos. 6, 7, 8, 11, and 19, for instance. 

272. The answers to the first ten examples should be given at 
sight. 

273. Use 49 to 57, inclusive, as " sight " examples ; also as 
many as possible of those in the next section. 

274. When the divisor ends in one or more 8|Q )434|1 
ciphers, the latter are set off by a vertical bar, • -^ 
and also a corresponding number of figures from 

the right of the dividend. To keep the pupil from omitting 
these figures from the remainder, it is advisable to require him 

to write the partial remainder as above, before he 

8 1 )434 1 1 begins to divide. Then, using 8 as a divisor, he 

^4|-J- writes the quotient figures in their places, and 

completes the partial remainder by prefixing 2 to 

the 1 that was originally brought down. 

It being the usual practice in abstract examples 8 1 )434 10 
in division to refrain from reducing the fractional 54|-§- 

part of the quotient to lowest terms, the above 

method may be used in examples where both the 
80 )4340 divisor and the dividend terminate in a cipher. 
54|- Some teachers prefer, however, in this case, to can- 
cel the cipher in each, and to give the quotient 
of 4340 -^ 80 as 54|. 

277. Employ in " sight " work. 

278. The foot-rule and the yardstick should be used by the 
children. They should ascertain, for instance, the length of 
their slates in inches, the length of the blackboard in yards or 
in feet, the height of the blackboard in feet, the dimensions 
of the room, etc. 
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280. It will be sufficient to accustom pupils to placing the 
product by the tens' figure one place to the left without giving 
the reason therefor. Neatness in the arrangement of the work, 
and the careful writing of figures, will prevent some mistakes. 



In short division, the scholar has been taught to place 
the first figure of the quotient under the last figure 
of its partial dividend, and to write under each - — 
succeeding figure of the dividend its corresponding * 

quotient figure. When his work is neatly arranged, he seldom 
omits ciphers, nor does he often obtain two quotient figures from 
one partial dividend. 

To obtain the benefit of this experience, the pupil should 
be taught in long division to write the quotient onon i 

over the dividend. By doing this, he will not be "^^ 

tempted, as are some beginners that place the ^ 
quotient at the right, to give 23^ as the answer — ~- 
to the above example ; nor will he be likely to 
think that 252 contains 21, 111 times. This last — - 



result is obtained by assuming that the second 
partial dividend, 42, contains the divisor 1 time, with a re- 
mainder of 21. This latter is then made a partial dividend, 
with the above result. 



While the pupil may write 16 as a multiplier in the 
5th problem, he should be required to multiply by 30, oq 
in order to shorten the work. The multiplication by 30 -. ,, 

should be performed, also, without rewriting the numbers 

so as to place 30 under 16. 



The special drills will be found of great value in 
giving pupils a knowledge of numbers; and many oral problems 
employing these and similar combinations should be made by 
the teacher. Oral problems containing large numbers should, 
as a rule, require but one operation for their solution. 
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In the oral addition of numbers of two figures, the pupil 
should not commence, as in slate work, with the units' figures. 
The special drills of the last chapter should have taught him to 
think immediately of 80 when he sees 40 + 40, 60 + 20, 50 + 30, 
etc. The next step in this work should contain such combina- 
tions as 47 + 40, 63 + 20, 64 + 30, etc. In adding 54 and 30, 
the pupil should be taught to first see the eighty, then the four. 
The sum of 27 and 32 (the third step) should be obtained by 
joining 27 and 30 to make 57, and adding 2 to this result to 
obtain 59. If the pupil begins with the units, 7 and 2, he is 
likely to forget the tens' figures. When the addition work 
is readily performed, the pupil finds little trouble with the rest. 
There being no carrying, he will readily obtain the product of 
32 by 3, and the others given in Art. 288, especially if he begins 
the multiplication at the tens' figure. After he becomes expert 
in adding and multiplying, he will experience no difficulty in 
subtracting and dividing. 



The teacher should not encourage unnecessary work, 
by permitting children to write the sum of 12^ + ^\ as 18| = 
18 + 1 = 19. If, however, it be deemed advisable in the 4th 
example, for instance, that the fractions should be expressed 
with the same denominator, care must be taken to prevent 
pupils from making such mistakes as using the sign of 

I f ©^l^^li^^y between \ and f in such a way as to represent 
— ^ ^ that 50^ is the equivalent of |-. A vertical line drawn 

* * between the two sets of fractions will serve to separate 
the original example from the auxiliary portion. (See Art. 310.) 

304. As some children merely look for the figures of a prob- 
lem without paying attention to its terms, an occasional one 
is given in which some or all of the numbers are expressed 
in words. 

306. In making out a bill, it is convenient to be able to write 
the cost of 196 lb. at 4^ per lb. without using another sheet of 
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paper and placing the 4 under 196. In working these examples, 
the pnpil is expected to write only one figare of the product at a 
time. It is not intended that all of these twenty-five examples 
should be done before proceeding with the subsequent work. 
A few of them should be used £rom time to time throughout 
the term. 

307. The last sentence applies also to these examples. A few 
of the easier ones should first be given. After more practice 
in long division, the more difficult ones may be taken up. 

310. Whenever it becomes necessary, in the _8 

opinion of the teacher, to permit the rewriting 49^ 
of the fractions with a common denominator, 20^ 
she should, as soon as possible, have her pupils 70f 
write the common denominator only once, as 



7 
4 



above. When the common denominator is written 
49^ i under each numerator, it is likely to be confusing to 
2QJ- f children, not to speak of the danger of its being added 
-y- in occasionally with the numerators. 

See Art. 268. 

316. Where the multiplier ends with ciphers, some 76 
teachers think that time is saved by omitting the 1300 
ciphers from the partial products. The ciphers at the 228 
right of the multiplier are written beyond the multipli- 76 
cand, and are brought down at the end of the work. 98800 

Other teachers prefer to place the numbers as is gen- 
erally done in multiplication, writing a cipher under each one 
in the multiplicand &s its partial product, and writing 
76 the partiajl products by 3 and 1 under these figures, 
1300 respectively. This method will be found to give more 
22800 satisfactory results later on, when pupils have such 

76 multipliers as 20^, 300^, etc., in which a fraction fol- 

98800 lows the cipheis. 
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319. See Art. 310. When an addition example consists of 
more than two mixed numbers with fractions of different denom- 
inators, it may be advisable to permit young 
6 children to write out the successive opera- 



5i 



22i 



7 



3 tions in the manner here indicated. 

4 Many of the fifty examples on this page 
1 should be used as "sight" work from the 



I = If = 1^ blackboard, the pupils writing only the 

results. Nos. 1-6, &-9, 13-16, 23-24, 26, 
31-37, 41-43, 49-50 can be treated in this way after they have 
been worked out on the slate, if not in the first instance. 



.. Until children obtain some knowledge of numbers, their 
progress in long division is very slow. In dividing 918 by 17, 
for instance, a pupil that is not properly instructed will some- 
times take 1 as the first figure of the quotient. When, after 
subtracting, he obtains a remainder of 74, he may realize that 
he is wrong without being able to determine just how far astray 
he is. In this case he tries 2 as the quotient figure, ascertaining 
the product of 17 X 2 in a corner of his slate, and then trans- 
ferring the 34 to its proper position under the first two figures 
of the dividend. Another subtraction follows, with a resulting 
remainder, again, perhaps, recognized as too great ; and so on. 

The object of these drills is to enable the scholar to reach at 
once a close approximation to the correct quotient figure. Their 
use may be commenced in some such way as the following : 

The teacher writes on the blackboard a convenient number of 
those found among the first twenty, arranging them as shown 
below, with the divisor preceding the dividend. Under these 
she places the corresponding ones from the second and third 
sets, respectively. 



20)160 


60)360 


90)450 


50)300 


80)270 


19)160 


59)360 


89)450 


49X300 


29)270 


21)160 


61)360 


91)450 


51)300 


31)270 
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Placing the pointer on those in the first row, successively, she 
receives the quotients promptly. She then asks for the quotient 
of the first in the third row, 21)160. If the pupil announces 
8 as the result, he should be required to give mentally the prod- 
uct of 21 X 8, which he will find to be too great. He is thus 
led to see that the quotient is 7, with a remainder. The other 
quotients in this row are then elicited. After a pupil discovers 
that 21 is not contained 8 times in 160, that 61 is not con- 
tained 6 times in 360, etc., he may b^ introduced to the second 
row. A little questioning will enable him to perceive that if 
160 -5- 20 = 8, the quotient of 160 -^ 19 must be at least 8, with 
a remainder ; that 360 -j- 59 gives a quotient of 6, with something 
over, etc. Kegular practice with this particular set of drills 
will rob division by 19, 29, 39, etc., of some of its terrors to 
slow pupils, as they will be led to use 2, 3, 4, etc., as "trial 
divisors" instead of 1, 2, 3, etc., whereby they will be able to 
obtain their answers in a reasonable time. 

After the children have become able to announce at' once the 
quotients of all the drills in the first three sets, and other similar 
ones supplied by the teacher, they may take up the remaining 
ones by degrees. When there is a remainder, the pupils should 
not be required to calculate it. 

324. The quotient of 2,800 -^ 200 may be made more obvious 
if the dividend is read 28 hundred, instead of two thousand eight 
hundred. 



See Art. 274, as to writing the partial remainder before 
beginning to divide. 

341. Do not give reasons for the location of the partial prod- 
ucts. There is plenty of time for the science of arithmetic later 
on in the course. 

343. Although the divisors contain three or four figures, these 
examples should not prove so difficult as many of those already 
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worked. A pupil that has learned from the pre- 
i_ vious drills that 800 -f- 200 = 4, will be able to see 

201)8643 that 201 is contained 4 times in the first three fie- 

804 

ures of 8,643. The teacher should be careful to 

see that the first quotient figure is written in its 

proper place. 
No. 36 may cause some hesitation until the pupil perceives that 
he has to divide 81 hundred and something by 9 hundred and 
something. No. 37 will become simple if handled in the same 
way. In No. 47, 98 hundred divided by 12 hundred will give 
the clue to the quotient ; in Nos. 48 and 50, nine thousand and 
two thousand should be used for this purpose. 

344. With such a multiplier as 209, some teachers 456 

write a series of ciphers to denote the product by 0. ^Q^ 

The method given in the text-book is the one gener- 4104 

ally followed in later school life, and is just as easily q![^ 

taught to beginners as the above. ^^^ 

346. Where the multiplicands are small, as in nearly all of 
these examples, the product by the fraction should be 
determined " mentally" and written in its place. A pupil 
should not be encouraged to waste time by indicating on — ^ 

another part of his slate that 64 is to be divided 
^— by 8, and that this product is to be multiplied by - — 
3, and doing all this work to reach a result that 
can be readily obtained without any writing whatever. 



24 

In Nos. 78 and 88, such pupils as need to use the pencil 

in multiplying by the fraction should be permitted to do so. 

The teaching of the common method of multiplying by a mixed 

number is taken up at the beginning of the next chapter. 



VIII 
NOTES ON OHAPTEK FIVE 

348. The denominators of fractional multipliers have hereto- 
fore been factors of the multiplicands, and the latter have been, 
as a rule, small numbers. With the introduction of larger num- 
bers and the occasional use of multiplicands that are not multiples 
of the denominators of the fractions in the multiplier, it becomes 
necessary to furnish pupils with a general method of dealing with 
this class of -examples. (See Arithmetic, Art. 347.) 

349. In multiplying 27 by 13^, some pupils may 

be tempted to follow the rule, and to multiply 27 by ^ qi 

the numerator 1. In the first few examples this may o \ 07 

be permitted, but the scholars should soon be taught — g- 
to discontinue the practice, and to divide the multipli- 
cand without rewriting it. (See Art. 178.) 



etc. 



350. In adding 56 and 17, the pupil should first combine 56 
and 10 to make 66, and then add 7. (See Art. 286.) 

351. Children taught subtraction by the " building-up " method 
will ascertain how many must be added to 19 to make 66, by 
saying 19 and 40 are 59, and 7 are 66 ; or 19 and 7 are 26, and 
40 are 66. While the second plan is easier in some respects, it 
gives the 40 and the 7 of the result in the reverse order, whict 
makes it necessary for the pupils to transpose them. In this 
respect, the first plan is more satisfactory. 

41 
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When the other method of subtraction is practiced in slate 
work, 66 is first diminished by 10 and then by 9. To find the 
difference between 94 and 76, the pupil takes 70 from 94, leaving 
24, and from this remainder takes 6. 



In multiplying 24 by 4 the pupil begins at the tens. 
Four times 20 are 80, to which is added 4x4, making 96. 



While nearly the whole class will learn to give answers 
mentally to the previous combinations, it may be necessary to 
use the division drills as " sight " work chiefly. 

359. See Art. 319. 



Oral problems involving several operations, or those of 
an unfamiliar type, should be solved from the book as "sight" 
work, and should be followed later on by similar questions an- 
swered without seeing the numbers. No. 5 is of the second kind ; 
and it might be well to place it on the board, writing " 2 thirds " 
and " 1 third " to express the parts, instead' of employing the 
fractional form or that given in the book. In No. 7, the quotient 
of 60 -^ 40 will be expressed by 1^, instead of the 1|^ obtained by 
writing the remainder over the divisor. No. 5 should not be 
made an excuse for teaching a method of obtaining the cost of 
the whole when that of a part is given. 

These examples are introduced to give variety to the work, to 
lay a foundation for subsequent systematic treatment of problems 
of this kind, and to give a pupil an opportunity to use his think- 
ing powers. The way to deprive them of value is to " explain " 
how they should be done, or to require from the scholars too 
much analysis. 

363. If the school does not own these measures, the teacher 
should endeavor to secure the loan of a quart, a peck, and a 
bushel, for a few hours, at least. Sawdust could be used to show 
pupils that the peck contains eight quarts, etc. 
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While many of the problems of this article resemble the 
previous oral problems, it may be advisable to solve a number of 
them as *' sight " work, changing the numbers when necessary. 
The first may be read " How many 200-lb. barrels can be filled 
from 6,000 lb. ? " In the second and third, the fractions may be 
omitted. The cost of the calico and of the ribbon in No. 4 may 
be made 10^. Nos. 5 and 6 need no change, perhaps. 

370-372. Do not waste time by endeavoring to use these ex- 
amples to explain ** carrying " or the local value of digits. 

374. The answers should be written directly from the book. 
Do not permit scholars to copy the examples on their slates. 

377. First, perform operations on the quantities enclosed within 
the parentheses. 

384. Very little preliminary explanation will be needed. Place 
(a) ? (^^ °^ ^^® blackboard, and ask a /r\ *> 

125 pupil to write the missing number 125 

632 in its place, one figure at a time, 632 

99 beginning with the units* figure. 1000 

Have another pupil work (b) in the same way. Nos. 1 to 5 may 
be used as a class exercise, each pupil writing only the answer on 
his paper, the examples being placed on the board. 

385. In many German schools, children are not permitted in 
long division to write the partial products. Examples 6-23 are 
given to train pupils to omit these products when the quotient 
contains but one figure. After a few of them are worked on the 
board, the answers to the others may be written by all the pupils, 
as suggested in the preceding article. In writing the answers, 
the pupils should first set down the quotient figure, then the 
divisor as the denominator of a fraction, and lastly the remainder 
as a numerator. (See Art. 563, p. 55.) 
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L These examples should be placed on the boards and 
the pupils should write the results one figure at a time. 

397-101. SeeArt. 32L 

405-406. See Arts. 306 and 307. 

407. Prove the correctness of the grand total by comparing 
the total of the 6th column with that of the 11th row. 

412. Permit the pupils to use their own method of working 
these examples, and avoid giving unnecessary assistance. 

413-414. Example 1 should be omitted where pupils do not 
receive marks that are thus averaged. No. 2 may also be omitted 
if the word " average" is not understood by the pupils. 

i. See Arts. 286-290, page 34. 

K In Examples 1, 2, 5, 9, etc., it will hardly be necessary 
to inform the pupils that 1 is not considered a factor of a number. 



IX 

NOTES ON CHAPTER SIX 

The previous work in mixed numbers should make the pupils 
reasonably familiar with the addition and subtraction of frac- 
tions having small denominators. In this chapter, the work is 
extended to cover the addition and subtraction of fractions whose 
common denominator is determinable by inspection. For the 
present, the teacher should be satisfied if her pupils acquire rea- 
sonable facility in performing the various operations, even if 
they are unable to formulate, in the language of experienced 
mathematicians, the reasons for the different steps. The children 
should be required to use correctly and intelligently such techni- 
cal terms as are required by the work of the chapter ; but they 
should not be compelled to memorize any definitions that convey 
to them no meaning. They should incidentally learn what is 
meant by numerator, denominator, common denominator, mul- 
tiple, etc., by hearing the teacher employ these words from time 
to time, rather than by commencing with what is to them an 
unintelligible jumble of words. 

451. While systematic work in fractions belongs properly to 
the next chapter, the teacher should not hesitate to call -i^, -^^, 
etc., " improper fractions," and to ask a pupil to state how they 
are changed to. whole or to mixed numbers. 

453. Do not, for the present, formulate the rule for changing 
a fraction to an equivalent one with higher terms. 



The meaning of "lowest terms" is given in No. 6. 

Leave the rule for the next chapter. After a pupil has rea- 

45 
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soned out in his own way that 18 hours is | day, in No. 15, the 
teacher may explain that 18 hours can be written ^ day, which 
is reducible to the answer given above. 

463. Have pupils see that ^ is larger than either ^ or f, 
because 1 sixth is larger than a seventh or an eighth ; and this 
for the reason that the fewer the number of equal divisions made 
in a unit, the larger is each portion. Do not require scholars 
to change these fractions to equivalent ones having a common 
denominator. 

467. For finding the difference between two mixed numbers 
when the fraction in the subtrahend is greater than that in the 
minuend, the method given in the text-book is the one generally 
employed. The teacher should always consider herself at liberty 
to use any other way of performing this and other operations, 
but she should not willingly adopt any method that is more 
tedious. Children should not, for instance, be required to change 
mixed numbers to improper fractions, and then to reduce these 
to a common denominator in order to subtract one from the 
other. 

469. Pupils should now be required to pay more and more 
attention to the arrangejnent of the problem work, without, 
however, being permitted to use unnecessary figures or to waste 
time. In some good schools, the full written analysis of a prob- 
lem is occasionally used as an exercise in composition. 

When the pupils find difficulty in determining the operations 
necessary to the solutions of problems, the latter should be used 
as "sight" work. The alterations in the figures needed to sim- 
plify a problem should now be made by a pupil, instead of by the 
teacher, as recommended in previous chapters. The scholar that 
reads No. 1, for instance, might change 5f and 4|- yards, to 
5 and 4, respectively. No. 2 can be solved as it stands. In 
No. 3, $150 might be substituted for $140.40, and $2 for $1.80. 
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Work of this kind should gradually lead the pupil to form the 
habit of using some similar method of ascertaining for himself 
how to manage a problem. 

471. Written in this form: 3 )93|, No. 11 should give the 
children no trouble. If, however, they hesitate when the frac- 
tion is reached, the difficulty may be cleared up by making a 
concrete problem: Divide $93f equally among 3 persons. 
What is the share of each? 

Under no circumstances should these dividends be changed 
to improper fractions. 

484. In nearly all of the previous multiplication work in- 
volving mixed numbers, the latter have been used as -.qj 
multipliers. In No. 35, the mixed number appears as ^o 
a multiplicand. The first six of these examples and the q\qr~ 
last two should be used as sight work, the answers being Tq^ 
written directly from the book. When the pupil reaches c^ 
one that needs to be worked out in full, say No. 41, he -.g 

should not be permitted to use 18|^ as a multiplier, as it 

is important that he should learn the proper method of working 
both classes of examples. 

489. Many scholars will carelessly give 20 halves as the 
result obtained by dividing 500 halves by 25 halves. To pre- 
vent the possibility of a mistake of this kind, some teachers 
multiply the divisor and the dividend by the least common 
multiple of the denominators of the fractions. While this 

18f)1387-J- method produces exactly the same figures as the 
X 4 X 4 one given in the text-book, it is probably less likely 

75) 5550 to be followed by the error mentioned above. 

497. Some teachers may prefer to write the example as is 
here given, although using 5 as the multiplier. Other $.05 
teachers " analyze " as follows : At 1^ per lb., 157 X 157 
pounds of sugar would cost $1.57; at 5^ per lb., the $7.86 
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$1.57 cost is 5 times $1.57. Business men pay no attention 
X 5 to these fine-spun distinctions ; they use as a multiplier 
$7.85 the most convenient number, and write the dollar sign 
and the period in the product alone. 

SOO. In analyzing problems of this kind, it is better, perhaps, 
to emphasize the fact that multiplication is employed in obtain- 
ing the result. Thus, 32 base-balls @ 25^ = 32 times $i = 
32 quarters = $8 

502. In No. 28, the price of 11 yards can be found by taking 
11 times $f, or 33 quarters, etc. No. 24 is rendered easier 
by saying that 24 bushels at 1 quarter per bushel would cost 
6 dollars ; and that at 3 quarters per bushel the cost would be 
3 times 6 dollars, etc. Pupils should be encouraged to use the 
method best adapted to the particular example under considera- 
tion. 

509. See Art. 306. 

510. In finding, for example, the number of 50-cent knives 
that can be purchased for $20, it may be advisable to make the 
division idea prominent. The analysis can take some such form 
as this : There can be bought as many knives as one half-dollar 
is contained times in 20 dollars — or, as there are half-dollars 
in 20 dollars. 

Later problems involving division of fractions cause less 
trouble if the appropriate operation is always kept before the 
pupils, regardless of the method employed to shorten the solu- 
tion of questions of certain types. These short methods should, 
however, be used. 

To ascertain the number of 2-dollar knives obtainable for 
$24, the scholar turns naturally to division; and he should 
learn to see that he actually divides when he obtains 48 as the 
number of 50-cent knives that can be purchased for the sam^ 
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money. In the latter case, the numbers given are 24 and ^, 

from which 48 can result only when ^ is used as a divisor. 

Many pupils that give the correct answer when 24 -t- -J- is 

placed upon the blackboard as a sight example will think that 

12 is the quotient of ^)24. For purposes of drill, this last form 

should occasionally be employed in sight work, as should be 

24 
the third form of division, — • 

"2" 



Example 6 : There can be bought as many bars of soap 
as there are quarters in $3^, or 13 bars. Example 8 : As many 
yards as there are quarters in $5f . Example 9 : As many bushels 
as there are quarters in $ lOJ. 

While set forms of analysis should not be required in any 
grades, older pupils should be led to use such as are most likely 
to lead to an intelligent appreciation of mathematical principles. 
From the beginning of about the fifth year, the science of arith- 
metic should begin to receive some attention, but not so much as 
to lessen to too great an extent the time that should be devoted 
to arithmetic as an art. 

516. These examples are introduced to lead up to division of 
Federal money. Fcom their previous experience, the scholars 
will readily work the first example, for instance, by changing 
it to the form $24^ ^ $i = ^ -^ i = 49. No. 2 becomes 

|12|-^$i; No. 3, $26-^$i = ¥-^i; e*c. 

Without laying much stress upon the terms " abstract " and 
" concrete," the teacher should bring her pupils to understand 
that the quotient of the first example is 49, — not 49 dollars. 

517. While giving the answers to these exercises, the children 
should be able to state, after proper questioning, that the divi- 
dend must be of the same denomination as the divisor. In 
2 ft. -^ 8 in., instead of changing the divisor to ■§■ ft., they natu- 
rally reduce the dividend to 24 inches, even if in 2 ft. -h 6 in. 
they may have used ^ ft. as the divisor. 



50 MANUAL FOR TEACHERS 

518. Changing the dividend to cents, No. 1 becomes 400 
cents -4- 10 cents, or 400 -i- 10. To No. 11, many will give 50 as 
the result, unless previously well taught. In No. 12, the denomi- 
nation of both terms being the same, the problem becomes 3 -^- -J, 
or 12 quarters h- 1 quarter, rather than 300 -f- 25. Nos. 13-20 
are more readily worked by reducing each divisor to a fraction 
of a dollar. Pupils should understand that the answer is the 
same whether the dividend is changed to the same denomination 
as the divisor, or vice versa. 

519. Some teachers write this example .36)27.00. It will be 
found safer to make the terms whole numbers by changing both 
to cents. 

520. The method suggested for the first example, 11000 -?- 275, 
is the more general one, although longer, perhaps, than 110-f-2J. 
Do not permit long division in No. 2. In No. 3, after writing 
14000 -^ 560, the pupils should strike out a cipher from each 
term: this should be insisted upon whenever the divisor ends 
in a cipher. In No. 4, either 74^ -s- ^ or 7450 -j- 50 should be 
accepted. If the work in No. 7 takes the form 75)$ 27.00, the 
answer should be $ .36 ; if the pupil writes 75)2700^, his answer 
should be 36 cents. The first form is the one employed in the 
work of preceding chapters, and no change should be suggested. 



These drills in obtaining approximate results are intended 
to lead the pupil to such an examination of his answer as will 
prevent his being satisfie'd with one very much out of the way. 
It should not be expected that the same approximation will be 
obtained by all the members of a class. 

1. 4200-4-200. 5. 30-f-38. 

2. ix48. 6. 175-4-25. 

3. 12000-^2000. 7. 19x10. 

4. $2x99, or $1.95x100, 8. 87-50. 

or $2x100. 9. 5x5x5. 
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Formal instruction in denominate numbers should be 
deferred for a year or more. The average scholar will be able 
to solve all these problems if left to himself. 



See notes on previous drills of this kind, Arts. 286 
and 350. Special exercises in multiplication are regularly given 
by some teachers in the following manner : 

2, 12, 22, 32, 42, 52, 62, 72, 82, 92 
X5 

A horizontal or a vertical row of numbers ending in 2, for 
instance, is written on the board with, say, 5 as a multiplier. 
Attention is called to the fact that 2 X 5 is 10, so that all of 
these products must end in 0. 

The pupils are also reminded that when the multiplicand is a 
number of two figures, 1 must be carried to the product of 6 
times the tens' figure. When the teacher points to 12, the pupil 
says 5, 6, 60 — the first number (5) being the product of the 
multiplier and the tens' figure of the multiplicand ; the second, 
(6) being this product increased by the carrying figure 1 ; the 
third being the result, which has been completed by annexing 
the units' figure (0) of the first product (2 X 5). 

Pointing to 52, the pupil says 25, 26, 260 ; to 92, he says 45, 
46, 460. Afber suflScient drill with 5 as a multiplier, it is 
replaced successively by 6, 7, 8, etc. The row of multiplicands 
is also changed to 3, 13, 23, etc. ; 4, 14, 24, etc. ; when the 
previous row has been employed with all of the multipliers, 
say from 5 to 12. With suflicient practice of this kind, pupils 
become able to give the product of any number of two figures, by 
multipliers to 12, with great readiness. 

Some teachers, however, prefer in oral multiplication to use 
the method previously suggested of commencing to multiply at 
the tens' figure of the multiplicand. In finding 5 times 38, the 
pupil takes the latter number as it is given, thirty — eight, and 
multiplies in the same order, obtaining 150 and 40, or 190. 
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I. Long-division drills. See Arts. 321 and 397-401. 

See Art. 563, p. 55, and Arithmetic, Art. 385. 

540. See Art. 384. 

543. In problems of this kind, writing the given numbers in 
the places called for by the conditions of each example helps 
the pupil in his solution. After writing No. 5, as here indi- 

1. 68 2. _?_ 5. ? 

43 24)264 zi§? 

? 92 

l50 

cated, he can see that addition is the required operation more 
readily than if he endeavors to determine it from the words of 
the problem. 

546. Teachers should not weary pupils by giving too many 
items in the earlier bills. It is useful to employ occasionally 
such quantities and prices as will not require the use of a sepa- 
rate piece of paper to perform the necessary multiplications. 
In No. 1, for instance, the pupil should be compelled to fill out 
the cost of each item without recourse to his slate. If he does 
not know the product of 16 X 5, he should multiply one figure' 
at a time, writing the result in its proper place. Except, pos- 
sibly, No. 2, the other bills called for under this section should 
be made out in the way suggested for No. 1, the use of a slate 
or other paper not being permitted. 

The form given in the text-book is the one generally followed 
by business men. The first two vertical lines are kept to enclose 
the day of the month (see Arithmetic, Art. 642). The total 
cost of each item is placed in the first columns of dollars and 
cents, the amount of the bill being placed in the last columns, 
and on the line below the last item. When a single article is 
sold, its cost is placed directly in the first columns of dollars and 
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cents, and is not written in the column of prices. Unnecessary 
words, — at or @, for instance, per yd.^ Ib.^ etc., — are never 
used ; nor are commas employed after the names of the articles. 
It is now customary to omit the period after the date and after 
the name of the seller. The names of the articles are generally 
commenced with capitals, and the quantities are written with 
small letters. The heading given is the one most frequently 
used, though other forms are common ; such as 

Abraham and Straus 

Sold to Mrs. H. T. Short 

Pupils should write the cost of lOJ lb. of chicken @ 30^, in 
No. 4, as $3.08. Fractions of cents should not appear in the 
results; those below ^^ being rejected, and those of ^^ and 
higher being considered 1^. 



When pupils have become familiar with the nota- 
tion and numeration of decimals, the remaining decimal work of 
this chapter should not require much discussion. - 



After working Nos. 1-4, pupils should be left to them- 
selves to arrange No. 5. Nearly all of them will place the 
numbers in their proper places. Neither require nor permit 
unnecessary ciphers to be employed to fill out all the numbers 
to three decimal places. 

The above suggestions apply here. 

In the product of .36 by 3, pupils will naturally place 
the decimal point where it belongs, as they will in example 
No. 42. Before working No. 43, they should be required to 
deduce the rule for "pointing off." All unnecessary ciphers 
should be canceled in the product, the answer to No. 94 being 
read by the pupil as 960, not 960 and no tenths — 960.0. 
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560. These exercises should lead scholars to see that the 
number of decimal places in the multiplicand cancels a cor- 
responding number of ciphers in the multiplier. 



In giving the quotient of No. 11, a pupil may write 
9^^. If called upon to read this answer, he will see that 9.32 
expresses the same result. He will readily understand that 
yf^ is also .written .086. After a few examples, he can state 
the rule. 

From this point, the teacher may change the method of 
dividing by a number ending in one or more ciphers. Instead 
of marking off, by a line, a corresponding number of figures 
from the right of the dividend, the pupil can locate the decimal 
point in the proper place. In No. 17, the decimal point will 
be moved one place to the left, to divide by 10; moving it 
two places to the left in the dividend of No. 18 will give 
its quotient; etc. 



The rule for " pointing off" should be deduced from the 
sight exercises of Art. 562. In dividing 8 and 64 hundredths 
by 2, the pupil will, without prompting, obtain 4 and 32 hun- 
dredths. When he comes to No. 5, 8.4 -h 5, he can be led to 
see that this example is the equivalent of No. 4, 8.40^5, in 
which the quotient is 1.68. Nos. 9 and 10 also require the 
annexation of a cipher at the right of the dividend. 

When the scholars understand that the quotient must contain 
the same number of decimal places as the dividend, including 
any ciphers that may have been annexed to the latter, they 
should be taught the method a business man would employ. 
The latter, in dividing 120 by 64, does not find it necessary 
to write ciphers in the dividend, and then to count the number 
thus annexed, in order to determine the position of the decimal 
point in the quotient. He sees at once that the result is 1 and 
a decimal, and he places the point, after the 1, before he writes 
the next quotient figure. 
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In a short-division example, the pupils should write the 
decimal point in the quotient when they reach it in the divi- 
dend, placing it under the latter. In long division, the decimal 
point in the quotient is placed over the point in the dividend. 
While the scholars have been warned in their early work in 
short division against writing 02 as the quotient of 8)16, they 
will see the need of the prefixed cipher in the answer, .02, 
to 8). 16 . From the inspection of a few examples of this kind, 
they will understand that each figure of the dividend after the 
decimal point requires a quotient figure (or cipher). 

In the long-division examples worked out in 1.875 

Art. 563 of the Arithmetic, the partial products 64)120. 
are omitted, to show how some European countries 560 

shorten work of this kind. The horizontal lines 480 

given in the text-book are not used. 320 

After the pupil writes the quotient figure 1, he 

subtracts by the " building-up " method. The second remainder, 
48, is obtained by saying 8 fours are 32, and 8 (writing it) are 
40 ; 8 sixes are 48, and 4 (carried) are 52, and 4 (writing it) are 
56. See Arithmetic, Art. 385. 



t. Teachers should not forget that systematic instruction 
in decimal fractions belongs to the sixth school year. They 
should be content if their pupils learn to place correctly the 
decimal point in the quotient. 

Nos. 21-30 should be considered rather as examples in divi- 
sion, than as examples in the reduction of common fractions 
to decimal ones. By \ is meant 1 -f- 4 ; and to solve it, the 
pupil may write 4)1.00 , as in No. 11. He should learn by 
degrees, however, that it is not necessary to write all the ciphers 
in the dividend in order to obtain the result. The answer to 
No. 22 can be derived by a bright scholar from 8 )1.0 just as well 
as from 8)1.000. He may desire the first cipher as a starting- 
point, but he finds the others superfluous. 
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These problems contain a few simple applications of 
the decimal work learned thus far. In No. 1, the value of the 
franc may be given in the fractional form also, 19^f^, and the 
problem worked fractionally and decimally. 

Approximate sight results might be asked before written 
work is begun. Taking the franc as about 20^, or $-|-, the pupil 
should say that the answer to No. 1 is less than $250. Assum- 
ing 40 inches, or 1^ yd. as the length of the meter, 1800 meters 
would be equal to 2000 yards. No. 33 can be solved without 
using the pencil. In No. 38, the first result may be in the 
form of a common fraction, \ peck, to be changed, as in No. 22, 
to .126 peck. 

569. The remarks made in Art. 564 as to the formal teaching 
of decimal fractions is equally applicable to the subject of 
measurements. At one time, all instruction in mensuration 
was deferred until the last year of the common-school course. 
At present, this subject is generally taken up in connection 
with the systematic work in denominate numbers ; but there 
is no good reason why pupils compelled to leave school by the 
end of the fifth year of the course should not receive so much 
practice in finding the areas of rectangles as they have time 
for and can readily understand. 

In most city schools, the children of this grade know from 
their lessons in form and drawing what is meant by a square 
and a rectangle. If pupils are not familiar with these terms, 
they should be explained. 

That scholars may obtain a good idea of a square inch, they 
should be required to cut out a number of square pieces of 
paper, each side measuring an inch. These squares should then 
be used in determining the number of square inches in the two 
rectangles next drawn ; 2 inches by 1 inch, and 3 inches by 2 
inches. Children that determine the areas of these rectangles 
by covering them with their paper squares will have a better 
knowledge of 2 square inches and 6 square inches than if they 
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merely divide the rectangles by lines as suggested in the text- 
book. 

The larger rectangles, 6x3 and 4x4, may be cut up into 
inch squares by drawing lines, and the rule for obtaining the 
area of each deduced from an examination of the figures. In 
the first, the pupil will see that he has 3 rows of squares, 6 to a 
row (or 6 rows, 3 to a row), making 6 X 3, or 18, squares. The 
rule should take in his mind some such form as this : the num- 
ber of square inches in a rectangle is equal to the product of the 
number of inches in one dimension multiplied by the number of 
inches in the other; but he should not be required to give it 
expression. The teacher should take care that he does not think 
that " inches by inches give square inches." 

570. As has already been said, the chief use, in arithmetical 
instruction, of objects, diagrams, etc., is to enable pupils to work 
without them. After the scholars understand how to obtain the 
area of a rectangle, they should cease to draw the figure and to 
subdivide it into squares. 

It will be noted that the answers to the first 20 examples are 
to be given in square inches. In Nos. 11-20 each dimension 
should be reduced to inches before the multiplication is per- 
formed. 
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NOTES ON CHAPTER SEVEN 

At this point regular fraction work should begin. From time 
to time, as occasion offers, the meanings of the technical terms 
should be elicited from the pupils ; but the teacher should neither 
accept a memorized definition that is not thoroughly understood, 
nor should she require absolute correctness in the phraseology of 
a definition made by a scholar. 

577. While the denominators of the fractions should generally 
be small ; and while common denominators should, as a rule, be 
determinable by inspection, it is necessary, nevertheless, that the 
children be taught how to handle such other fractions as they 
may occasionally meet. It is not necessary that they should 
grasp the exact meaning of |-||- in the answer to No. 4, although 
proper teaching may enable them to see later on that this fraction 
approximates f^, |-. 

In these earlier examples, the inspection method of determining 
the common denominator is continued. 

580. Besides being necessary as a preliminary to subsequent 
work in fractions, expertness in determining the factors of a num- 
ber is useful in enabling pupils to shorten their work by cancel- 
lation. The teacher should use these and similar exercises again 
and again, for a few minutes at a time, until her scholars can 
give the answers with great rapidity. 

581. The pupils will need to learn the difference between the 
three factors of 12, and three divisors of 12. The factors will be 
2, 2, and 3, because their product, 2x2x3 equals 12. The 
divisors of 12 are 2, 3, 4, and 6. 

58 
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These exercises, as well as those in Arts. 582-585, are not 
so valuable as to demand the reviews suggested for those in 
Art. 580. 

In finding three (or more) factors of a number, the scholar 
should commence with the smallest. The first of the three 
factors of 8 is 2; dividing 8 by this factor, 4 is obtained, of 
which 2 and 2 are the factors. 

The three factors of 18 are 2 X 3 X 3 ; of 20, are 2 X 2 X 5 ; 
of 27, 3 X 3 X 3 ; etc. ; etc. 



It is customary to define a prime number as one that 
has no factor except itself and unity. The omission of the last 
four words will not mislead any person, as there could be no 
prime numbers if 1 were considered a factor. When the factors 
of a number, say 20, are asked for, no one gives IxlxlXlX 
1x2x2x5 as the answer, or says that 20 has eight (or more) 
factors. 

588. In reducing these fractions to lowest terms, it is not nec- 
essary that the pupils should use the greatest common divisor. 
See Arithmetic, Art. 592. On the other hand, they should not 
waste time in dividing each term by 5, if 25 is a common divisor. 

589. Pupils should not be permitted to forget these tests of 
the divisibility of numbers. To those given in the text-book, 
there may be added that when a number divisible by 3 is even, 
it is also divisible by 6. 

While a teacher should know that 1001, with, of course, its 
multiples, — 2002, 6006, 15015, etc., — is divisible by 7, 11, and 
13, she should not burden her scholars with the information ; 
nor should she dwell upon the test of divisibility by 8. 

591. Beginners should be taught only one method of finding 
the greatest common divisor, and the one here given is applicable 
to all kinds of numbers. Teachers should not bewilder young 
pupils by endeavoring to make them understand the principles 
upon which this method is based. 
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Many teachers prefer to permit their pupils to write 



2 o Q_ y -tA a -[A q iQ down all of the denominators, and 

^ '^'^ rj n then to -strike out any one that is 

repeated or that is the factor of any 

^^^' other. They think the pupil is less 

likely to make a mistake by following this plan. In no case 

should scholars be permitted to begin work before rejecting or 

striking out the unnecessary numbers. 

605-606. Pupils that have had regular drills in the com- 
binations given in the previous chapters will be able to take 
the extra step required by these examples. See Arts. 286-290 
and 350-352. 

607. A scholar that can find mentally the cost of 47 articles 
at 25 ^ each should be able to give the product of 47 X 25 or 
25 X 36 without using the pencil, and the teacher should give 
him a chance to determine for himself the method of doing it. 

609. Such questions as 18-| -^ 2f can be worked by the method 
given in the last chapter; viz., 56 thirds -f- 8 thirds = 56 -f- 8 = 7. 
Those contained in the 4th column should not be used until the 
pupils have had formal instruction in division of fractions. When 
they are taken up, the method followed should be that given 
above, the fractions being reduced to a common denominator, etc. 
^ -f- 2 = 3 gixths -i- 4 sixths = 3-^4 = f; |--f = 8 twelfths -^ 9 
twelfths = "I ; etc. See Arithmetic, Art. 639, note. 

610. No. 9 : For $1.25 I can buy 5 times as many pounds as 
for 25^, or 15 pounds. No. 16: For 18^ there can be bought 
■J^f lb., or f lb., or 12 oz. 

613. In giving answers to these exercises, pupils should be 
permitted to write the fraction first and then the whole number. 

The object of these exercises is to accustom the scholars to dis- 
pense with writing unnecessary reductions in adding and sub- 
tracting simple fractions. 
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614. Another method of finding the difference between llf 
and 6f is to take 6J from 7, obtaining ■^, and to add to this the 
difference between 7 and llf, or 4f. 

In some classes of sight exercises, those given in Arts. 587, 
594, and 605-609, for instance, the pupils should not take pens 
to write the result until told to do so by the teacher, after 
sufficient time has been given to obtain the answer. In the 
exercises of Arts. 613 and 614, the pupils should be permitted 
to take their pens at once, and to write each part of the result as 
soon as it has been obtained. Arts. 584, 650-654, 699, etc., also 
contain exercises of this kind. 

616. See Art. 563. The first quotient figure, 49544 

4, is written. The pupil then says 4 sixes are 24 36^)17837 
and 4 (writing it) are 28 ; 4 threes are 12, and 2 oao 

(to carry) are 14, and 3 (writing it) are 17. This -j^qy 

gives the first remainder, 34. The next figure, 3, -i ^ 

is then brought down, and 9 is written in the 
quotient. The product of 9 times 36 is subtracted from 343 as 
given above, to obtain the next remainder, 19. The pupil says 
9 sixes are 54 and 9 (writing it) are 63 ; 9 threes are 27 and 6 
(to carry) are 33, and 1 (writing it) are 34. 

618. While pupils should be encouraged to shorten their 
work by cancellation, the slower children should not be censured 
when they overlook some cases in which it is possible to employ 
this expedient. In these examples, however, all the scholars 
should be required to indicate the operations, and then to cancel. 

619. It is not supposed that pupils should write answers to 
these questions, as is generally done in the case of the oral 
problems. These exercises are intended to lead up to the rule 
for multiplication of fractions. Diagrams should be drawn on 
the blackboard by the pupils, to illustrate the answers, but the 
teacher should refrain as much as possible from " explaining." 
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The board work should be done chiefly by the more backward 
members of the class rather than by the brighter ones. In 
illustrating fractions by diagrams, the unit employed should 
generally be a circle, the part dealt with being distinguished by 
shading. 

The zealous teacher should not become discouraged at the 
inability of some members of the class to thoroughly grasp 
the mathematical principles involved in this and other operations. 
Even the ability to handle fractions mechanically will be of 
great use in after life, and all the pupils can be taught at least 
this much. 

624. No. 31 reduces to 9f -^ 3, which can readily be worked 
by the pupils without assistance. No. 34, 40^ -j- 8, may be 
difficult for some ; but the teacher should not offer help too soon. 
The second term of No. 36 is easily obtained; and No. 40 will 
give no trouble. 



These exercises are to be used in the same way as those 
in Art. 619. 

Many children find it difficult to understand that 4 fourths -^ 
3 fourths = 1^. They think that the answer should be 1 J, reason- 
ing it out in some such way as this : 3 fourths into 4 fourths goes 
1 time and 1 fourth over. They fail to recollect that the 
remainder in division is written over the divisor, which would 
give them i SfoSnili . or 1^. If they have been well taught previously, 
they may remember that 4 fourths h- 3 fourths = 4^3 = 1^. 
Even a fairly bright pupil, when asked how much tea at $ f 
per lb. can be bought for $1, will sometimes reply, "A pound 
and a quarter." When he is told that his answer is correct if he 
means by it a pound of tea and a silver quarter, he sees the mis- 
take and changes the result to " a pound and a third." 



If l-f--J is made concrete, a pupil can more easily show 
by a diagram that the result is 1-J-. A problem of this kind may 
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be given : If it requires f yd. of material for an apron, how 
many aprons can be made from 1 yard ? A rectangle is drawn 
to represent the yard of material, and it is divided into thirds. 
Underneath, a rectangle two-thirds as long is drawn to represent 
the quantity required for an apron. When the pupil compares 
the two rectangles, he sees that the portion remaining after one 
apron is made will supply sufficient material for one-half of 
another. 

627. While it is generally better in oral work to divide one 
fraction by another by reducing both to a common denominator, 
it will be found simpler in written work to have pupils invert 
the divisor. 

631. " Invert the divisor, and proceed as in multiplication," 
is the rule generally followed. 

634. No. 33 can be shortened by writing it as follows, before 
beginning work : -^ X f X JJ-i the divisor being inverted. No. 34 
should be treated in the same way : (20 h- |) x f = ^ X ^ X |. The 
divisor of No. 35 consists of two fractions, both of which should 
be inverted : 20 ^ (| X f ) = ^ X ■?• X |. This method should be 
followed with Nos. 36, 41, and 42. The first of these becomes 
■^ X I- X t ; the next, -V" X f X ¥ X A X 1 5 and the next, 



Each teacher must determine for herself what method 
of analysis should be encouraged in such questions as Nos. 4, 8, 
13, and 14. While set forms should be avoided, children need 
direction in the solution of problems of this kind. 

In solving No. 4, for instance, the greater number of teachers 
prefer to have pupils first find the cost of -J- yd. When this 
method is followed, care must be taken that all the pupils under- 
stand why -J- yd. costs one-half of 20 cents. This may be made 
clearer to some by writing the fractions in this way : If 2 thirds 



64 MANUAL FOR TEACHERS 

(or parts) cost 20 cents, what will 1 third (or part) cost ? A 
diagram similar to that given in Arithmetic, Art. 636, may help 
others to understand the method. 

Other successful teachers think the written work is benefited 
by treating these examples as problems in division. They les^d 
their children to determine in each case what operation is in- 
volved, by requiring them to consider what they would do if the 
fraction were a whole number. In No. 1, for example, the cost 
of 16 balls at $3 each would be $3 X 16. In No. 2, the pupil 
would say, "If I paid $ 12 for base-balls at $3 each, the number 
of balls would equal 12-5-3. I must, therefore, divide." He 
mentally inverts the divisor, f, then cancels, etc. 



The scholars should be allowed sufficient time to work 
these out in their own way. 

639. No. 4 : 24^ -^ 3 J = ijf ^ ^ = 49 -f- 7. Some pupils will 
see that time is lost in No. 6 by finding the cost of a pound. 
No. 7 is an example in division: 1-|-^-2J- = -|h-|- = -|x|-; or 
J^ -- 1^ = 10 -^ 15, etc. In No. 16, 36 hats will cost 3 times $ 7. 

642. See Art. 546. 

649. In multiplying by 25, the pupil is generally told to 
annex two ciphers and to divide by 4. In mental work espe- 
cially, the annexation of the ciphers confuses some scholars by 
giving them a larger dividend than is really required. The 
product of 25 times 19 may be obtained more easily by taking 
one-fourth of 19, or 4f , and changing this quotient to 475, than 
by finding one-fourth of 1900. In No. 9, the pupil should see 
that at $100 per bbl., the pork would cost $5600, and that at 
$ 12.50 per bbl. (\ of $ 100), it would cost ^ of $ 5600. 

650. In No. 1, divide 837 by 4, and for the 1 remainder af- 
fix 25 to the quotient. In No. 4, annex two ciphers to the quo- 
tient of 508 by 4. In No. 9, affix 250 to the quotient of 837 h- 4. 
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In multiplying 6281 by 12J-, No. 18, divide 6281 by 8, obtaining 
785, and annex 12J for the 1 remainder, making the result 
78,512^. 



When the divisor is a whole number, time should not be 
wasted in changing a mixed number dividend to an improper 
fraction. Nos. 64, 65, and 66 resemble those already worked. 
In No. 69, after obtaining the quotient 14, there will be a re- 
mainder 2J-, which is changed to f and divided by 5, giving ^ as 
the result. In No. 69, the remainder, 5^, is changed to ^, 
which gives ^ when it is divided by 8. 



Some mistakes would be avoided if pupils would learn 
to ask themselves if the answer they have obtained is a reason- 
able one. Permit the scholars to work out all these examples 
without giving them a rule for " pointing off." 



669. See Art. 521. 






3. 


6x6. 


7. 


800 : 100. 


4. 


300 ^ 12. 


8. 


8x8. 


5. 


86x1. 


9. 


7x11. 


6. 


36-^4. 


10. 


64 x|. 


670. 

3. 


25 X 12. 


7. 


800 X .1. 


4. 


36 -H 6. 


8. 


8x8. 


5. 


86^1. 


9. 


7x12. 


6. 


32x5. 


10. 


64 ^i. 


671. 

2. 


$2^x200. 


6. 


25^ X 800. 


3. 


25^ X 4. 


7. 


$2|x20. 


4. 


$12x400. 


8. 


60/zf X 1000, 


5. 


$2x8. 

10. $1x6. 


9. 


$ 5000 X 7, 
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677, Teachers should carefully avoid giving unnecessary 
" rules." There is no good reason why an average pupil should 
not be able to determine for himself how to ascertain what part 
of $15 a man has spent when he has spent $5. While the in- 
troduction of fractions into such an example makes it more diffi- 
cult for the scholar to give the answer off-hand, his instruction 
up to this time should have taught him that the same process is 
to be employed. A pupil should be required to depend upon 
himself to at least a reasonable extent. 

678. As a preliminary to the work in denominate numbers in 
the next three pages, the teacher should place on the board 
a few such examples as the following, to which the scholars 
should give answers at sight : 

1^ qt. 1 qt. 1 pt. 3 qt. 1 qt. 1 pt. 

-f l| qt. H- 1 qt. 1 pt. - 1 qt. 1 pt. x2 

2 )3 qt. 1 qt. 1 pt. )3 qt. 

Nearly every member of the class will be able to obtain the 
results in a moment, without any suggestions from the teacher. 
If the examples are left on the board, the pupils can refer to 
them for aid in working some of those found in the text-book. 

The teacher that wishes to develop power in her scholars 
should be careful not to give a particle more assistance than is 
necessary. She should permit the children to deduce from the 
above examples the rules necessary to solve the others, being 
patient if the pupils are somewhat slow in doing this work. 
When, however, a circuitous method has been employed, she 
should lead the class to see how the work can be improved by 
the use of a shorter .way. 

680. It may be necessary to take up again, for purposes of 
review, the preliminary exercises of the previous chapter. See 
Art. 569, pp. 56 and 57. 
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As the table of square measure is not introduced until 
the next chapter, it will be necessary to reduce to yards the 
dimensions that are given in feet or inches. 

2. 18 yd. by 21 yd. 8. 18 yd. by 2 yd. 

8. 2 yd. by 3 yd. 9. 16 yd. by 15 yd. 

7. 9 yd. by 32 yd. 10. 1^ yd. by 24 yd. 



No. 14. 14 yd. by J yd. 

No. 15. 8 pieces, each 36 yd. long and ^ yd., or f yd. wide. 

No. 18. See Arithmetic, Art. 818, problem 20. A modifica- 
tion of this diagram, showing four squares instead of four rec- 
tangles will be the drawing required, except that the squares 
above and below need not necessarily occupy the positions there 
indicated. 



XI 

NOTES ON CHAPTER EIGHT 

With this chapter begins the regular work in decimal frac- 
tions, and the pupils should now be taught the principles under- 
lying the various operations. 



While pupils may know that ^ means that 23 is to be 
divided by 8, it may be well to lead them again to see that 
f is the same as 3 -s- 4, or \ of 3. After they understand that 
every common fraction may be considered an " indicated division," 
they will understand that the decimal fraction obtained by per- 
forming this operation is the equivalent of the common fraction 
whose denominator is used as a divisor and whose numerator is 
used as a dividend. See Arts. 563 and 564. 



As previous work in decimals has been confined chiefly 
to three places, some review and extension of the notation and 
numeration exercises of Arts. 547-551 may be necessary. 

687. After writing each of these decimals in the form of a 
common fraction, a scholar should be able to determine at a glance 
whether or not it can be reduced to lower terms. This reduction 
is possible when the decimal is an even number or terminates in 
a 5. 

While it is inadvisable to waste time in calculating the great- 
est common divisor, pupils should be encouraged to use large 
divisors ; 4 rather than 2, when possible, and 25 rather than 5. 

688i The common fractions contained in these exercises are 
such as do not require much calculating to change them to deci- 

68 
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mals. The scholars should be able to write the numbers in 
vertical columns directly from the text-book, making the neces- 
sary reductions mentally. 

In reducing ^V ^ ^ decimal, it may be easier for some to con- 
sider it J of J, or J of .25. The reduction of -Jf is simplified by 
multiplying each term by 2, making it -j^, or .46, instead of 
dividing 23 by 50, etc., etc. 

690. Nos. 62, 64, 66, and 68 may be worked by using the 
common fraction given, and also by reducing this to a decimal 
before performing the multiplication. 

G91. See Art. 563, p. 55, and Art. 616. 



The teacher should not permit the employment of long 
division in these examples. In No. 92, the children can see that 
changing the dividend to .18756 divides it by 100, and thut 
.18756 -i- 3 is the same as 18.756 by 300. See Arithmetic, Art. 
668. 

694. Ciphers at the right of a decimal should be rejected, 
excepting, perhaps, the final in cents. See Nos. 3, 4, and 10. 

2. $.95x7.6. 6. $22x108.745. 

3. $ 2.80 X 48.6. 7. $ .75 X 148.6. 

4. $21.30x39.25. 8. $ .13J X (2376 -!- 12). 
6. $.68x18.75. 9. $35x4.5. 

10. $ 13.50 x [(28 X 12) ^ 144]. 

While it is inadvisable to confuse children by too many short 
methods in the earlier stages, they should be encouraged in ex- 
amples like the foregoing to use as a multiplier the number that 
will make the work easier, and to employ a common fraction 
instead of a decimal whenever the use of the former would 
lighten their labor. In No. 1, for instance, the result is obtained 
with fewer figures by multiplying 24.4 by 6J, instead o^ 
6.25 X 24.4. 



70 MANUAL FOB TEAGHEB8 

69S. The operation should first be indicated. 

„ $.90x38648 -« $ .86 X 48576 

60 32 

« 5 X 18964 , ^ $.1.83 x 69104 

etc., etc. 



12. ^ c:^t^ • 14- « cz> 

2000 2x56 



703-704. See notes on previous special drills, Arts. 286 and 
350. 

705. See Arte. 528 and 649. In multiplying 46 by 33^, divide 
46 by 3, which gives 15^, and substitute 33| for the fraction in 
the quotient, thus obtaining the result, 1533^. 

706. 975 -J- 25 = 9f -^- i = 9f X 4. 433^ - 33^ = 4^ -*- 1 
= Hx3. 

70& Use first as ''sight" problems, if the pupils find the 
numbers too large to be carried in the mind. By degrees, how- 
ever, they should acquire the power to solve problems of this 
kind without seeing the figures, especially when the operations 
are not numerous or involved. 

709. In such examples as Nos. 1, 9, 10, 11, and the like, many 
children fail to comprehend the form of analysis generally given. 
While they get some facility in applying the method, they do 
not understand the underlying principle. In finding a number, 
^ of which is 180, they learn to divide by 5 and to multiply the 
quotient by 6, and to repeat the customary formula, without 
knowing the reasons for the different operations. There are only 
four fundamental processes in arithmetic, and children should 
be taught to determine for themselves which to use in a given 
example that is within their experience, rather than to depend 
upon a rule which they do not fully understand, and which they 
are likely to forget or to misapply. See Art. 635. A few dia- 
grams are here introduced, to be used by the teacher that does 
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not wish her pupils to obtain in No. 1, for instance, the length 
of the room by dividing 15 by ^. The five spaces in the width 
are each 3 ft., which will make the length 18 ft. When a scholar 
understands this from the diagram, he can understand that when 
^ of a number is 15, -J- is 15 -4- 5, or 3. 

While, for purposes of drill, many " abstract " examples of the 
same kind are brought together in one place, care has been taken 
in the problems to avoid having two consecutive ones alike in 
character. Problem work to be of value should not be permitted 
to become mechanical. Pupils should need to study each prob- 
lem to determine the method of solving it. 

710. See Arithmetic, Art. 384. 

716. By placing the multiplier at the right of the multi- 
plicand, the pupil can use the latter as the first partial product, 
instead of writing it again, as he would be compelled to do if the 
multiplier were placed in its usual position. 

717. Some teachers might prefer to place the product by 8 
above the multiplicand, as being the form to 

576x14x21 ^I'ict the scholars are more 2468x18 
2304 accustomed; but in such an 44^ ^^ 

ar\nA example as No. 26, the 

2^^228 latter part of the work can be shortened 

169344 Ans. ^^^7 ^7 placing the product by the units' 

figure under the other. 48600 

No. 28 should be worked as is here shown. ? 

Annexing two ciphers to the multiplicand and 3 )97200 
multiplying by f gives the product by 66f . 32400 



226800 



2300400 



719-720. See Art. 521. 

1. 24 1b. @$f 3. 64 yd. @$f 

2. 24 horses @ $ 125. 4. 485bu. @$1. 
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5. 


96 lb. @ $ i. 


18. 


60 ^f 


6. 


840 yd. @ $i. 


19. 


64-^-i 


7. 


360 yd. @ If 


20. 


28 : If. 


8. 


48 cwt. @ $|. 


21. 


17x4. 


9. 


92 hats @ $ 1^. 


22. 


256 X i- 


10. 


128 lb. @ ^. 


23. 


25 X 16. 


11. 


27 ~i. 


24. 


6x6. 


12. 


300 : If 


25. 


86x1. 


13. 


24- 


-l 


26. 


33x5. 


14. 


15- 


-h 


27. 


800 X i- 


15. 


60^ 


-^• 


28. 


8x8. 


16. 


32. 


-i 


29. 


7x11. 


17. 


70- 


-h 


30. 


64 xf 



721. The decimals should be reduced to common fractions 
whenever the work is rendered easier by the change. 

1. 360 xf 7. 72 xf 13. 84 Xf 

2. 560 xf 8. 84 xf 14. 15x6. 

3. 240 Xf 9. 96 X^^. 15. 4x4. 

etc. etc. etc. 



722. The pupil should employ such method as is best adapted 



to the particular example : 

1. 240 -T-f 9. 48^^. 

2. 360 ^f 10. 72^^. 

3. 45 -5- f 11. 92000 H- 2. 

etc. etc. 



17. 65-^-f 

18. 840 H- 8. 

19. 11 ^iV- 

etc. 



723. Nos. 1 to 8 are intended to furnish practice in sight 
cancellation. In Nos. 13 to 16, the reduction of the multiplier 
to an improper fraction will simplify the work for some pupils. 

726. Whenever possible, the least common denominator should 
be determined by inspection. 



735. Do not give " rules." See Art. 678. 
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736-737. These exercises are introduced to accustom the 
pupils to add and to subtract simple mixed numbers without 
rewriting the fractions reduced to a common denominator. 

740. In these and other similar examples, the teacher should 
not anticipate the work of the higher grades by systematic instruc- 
tion in advanced topics. All that should be done with respect 
to these problems is to show the pupils that, when a solution 
involves multiplication and division, time may frequently be saved 
by means of cancellation. The pupils should be permitted to 
work out No. 1 at length, if they wish ; after which they should 
be required to indicate the work by signs, and then to cancel. 
Division should, of course, be indicated by writing the divisor 
as a denominator. 

Some excellent teachers require their scholars before beginning 
work on a problem to indicate by signs all the operations neces- 
sary to its solution, thereby compelling them to study the con- 
ditions thoroughly at the outset. Too many pupils commence to 
add, subtract, etc., without fully realizing what is required in a 
given example. 

742-744. See Art. 678. 

745. The pupils should write the dimensions on each diagram, 
changing them, when necessary, to the denomination required in 
the answer. 

746. The formal study of percentage belongs to the next year 
of the course, and teachers should not dwell too much on this 
topic. After the pupils understand the meaning of the term 'per 
centy they should be able to work the examples given. Other 
technical terms, definitions, etc., should be omitted for the 
present. 

753. The pupils will readily see that the words " Bought of," 
used in Arts. 546 and 642, are inappropriate in bills for wor^ 



74 MANUAL FOR TEACHERS 

done. No. 5 may be made out in the form here shown or similar 
to the one given in Art. 546. See Art. 642 for a bill for goods 
bought at different times ; or use the heading given in this article. 

754. What has been said about percentage in Art. 746, is ap- 
plicable to this topic. Such children as hear their parents talk 
of savings-banks, etc., know sujScient about interest for the 
purposes of this chapter. No rules should be given. 

756. The pupils should deduce their own rule for calculating 
the area of a right-angled triangle. 

758. In Art. 653 the pupils have been taught to multiply 18f 
by 6 in one line ; in Art. 654, they have learned how to divide 
18f by 2, which is the same as finding |- of 18f , so that nothing 
new is here presented. 

763-764. Although these examples are not strictly practical, 
they are useful in giving the pupils the facility necessary to per- 
form readily operations involving fractions or decimals. While 
it is not necessary to work them all, the scholars should by this 
time have acquired such expertness in the fundamental operations 
as to be able to obtain the results in a very short time. 

765. See Arithmetic, Art. 591. 



XII 

NOTES ON CHAPTER NINE 

The technical terms used in denominate number work should 
now be regularly employed by teacher and pupil, but set defi- 
nitions should not be memorized. The scholars should be re- 
quired to arrange their work properly, and to perform the 
various operations with as few figures as are consistent with 
accuracy. 

767. In reducing 16 gal. 1 qt. to quarts, the pupil should 
write 65 qt. at once. He multiplies by 4, saying 4 sixes are 24, 
and 1 are 25 — writing the 5, etc. In reducing 31^ gal. to quarts, 
the work should occupy but a single line. See Arithmetic, Art. 
653. 

770. No special rule should be given in Nos. 33, 34, and 35 
for the reduction of a fractional or a decimal denominate unit. 

773. A pupil should be permitted to work such examples as 
No. 2 in his own way. They do not occur frequently enough in 
practice to make it advisable to give them special treatment; 
but the teacher should suggest, as in other exercises, thb advis- 
ability of shortening the work by indicating operations and can- 
celling. Thus, 

12 min. 30 sec. = 12^ min. = -^ hr. = c^r. ^a ^-^ ®^* 

^- 60x24^^- 

6. 750 lb.=3ftftVT.=f T.; $5x5f =$26.87^ or $26.88. 

Ana, 

76 
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7. No. oftoii8=$18.76^$6=3.752; .752 T. = (.762 x 2000) 
lb. = 1504 lb. Am. 3 T. 1504 lb. 

8. 7 T. 296 lb. = 14296 lb. ; ($ 35.74 ^ 14296) x 18748 = Ans. 

9. 9 T. 1568 lb. = 19568 lb. ; $48.92 -^ 19568 = cost per lb. 
$ 73.11 -H ($48.92 -H 19568), or ($ 73.11 X 19568) -^ $48.92= 
number of pounds. Reduce to tons, etc. 

774. By this time, the pupils should know how to add com- 
pound numbers, so that the chief duty of the teacher should be 
to see that the operation is not spun out too much. A scholar 
of this grade should not £nd the total number of ounces in 1 by 
adding each column separately ; he should say 27, 36, 39 oz., or 
2 lb. 7 oz., without writing anything but the 7 oz., which is put 
in its proper column and 2 lb. carried. 

In 4, the addition of the units' column of minutes gives a sum 
of 15. Since minutes are changed to hours by dividing by 60, 
which ends in a cipher, the units' figure of the remainder will be 
5, so that this figure may be written in the total. Carrying one, 
the sum of the tens' column is 11, which contains 6 once with a 
remainder of 5. This is written in its place, making 55 minutes, 
and 1 hour is carried. The two columns of hours are added in 
one operation — 21, 38, 43, or 1 day 19 hours. 6 should be 
treated in the same way, no side work being permitted. 

In 7, the pounds are reduced to tons by dividing by 2000, so 
that the sum of the units', tens', and hundreds' columns of pounds 
may be written in the total, the sum of the thousands' column 
being divided by 2 to reduce to tons. 

775. Nothing should be written but the results. In 27, the 
addition of 1 ton to 1552 lb. will change only one figure of the 
latter, and this change can be carried in the head. In 29, 320 
rods should be added to 15 rods mentally and 24 rods deducted 
from the sum, only the answer being written. 

779. In dividing 5 bu. by 4, 79, the answer is not to be given 
as 1^ bu. ; the division should be continued through pecks. The 
result in 88 should contain weeks, days, hours, and minutes. 
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784. While these drills seem somewhat difficult for mental 
work, they should not be too severe for children that have been 
studying arithmetic for over five years, especially if the previous 
drills have been faithfully attended to. The ability of many 
children to handle numbers seems to decrease after the fourth 
school year, the greater portion of the subsequent instruction 
being given to new topics to the neglect of continued practice in 
the fundamental processes. The conscientious teacher should 
remember that the bulk of the mathematical work of most of her 
scholars after they leave school will not extend much beyond 
what has been learned in the first four years. 

The ability to handle at sight or mentally such numbers as 
are here given, will be of use to the scholars in various ways. 
The average pupil attends to only one figure at a time ; and he 
is frequently unable, after a simple addition or multiplication, to 
see that his answer is very far astray. Practice with such drills 
as these, and in the sight approximations, will enable him to 
test his work in such a way as to detect any very serious error. 

Scholars find it easier to add or subtract such numbers as 163, 
8610, etc., when they are read "one, sixty-three ; " " eighty-six, 
ten ; " etc. Following the order in which the figures are read 
seems the most natural way in mental work. When a pupil is 
asked to find the sum of 168 and 137, he is less likely to make 
mistakes if he proceeds in this way : 263, 293, 300 ; adding to 
the first number — 163 — 100, 30, and 7 in the order in which 
the figures are repeated to him. 

786. In multiplying 21 by 15, 41 by 14, etc., the scholar 
generally finds it easier to commence with the tens : 15 twenties are 
300, 15 ones are 15—315 ; 14 forties are 560, and 14 are 574. 

48x 16| becomes | of 48 hundred; 32x37^=f of 32 hun- 
dred, etc. 

787. These exercises present rather more difficulty, and are 
probably not so useful, on the whole, as the others. For this 
reason, they should be employed as sight work chiefly. 
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^78a In 13f X5, multiply 13 first by 5, and then |, obtain- 
ing 66+3f, or 68|. In dividing 24 by 2|, reduce both to thirds 
— 72 thirds H- 8 thirds = 72-f-8 = 9. 

790. The teacher should not neglect such addition exercises as 
are scattered throughout the book. 

791. It happens occasionally in multiplying by 4846 
a mixed number, that the units' figure of the in- x 3f 
teger and the numerator of the fraction are the 5^ 14538 
same. In such a case, a few figures will be saved ^ 

by following the method given in the text-book, ap,qa 

instead of writing again the product by 3 as shown 

above. etc. 

792. The product by 100 may be placed above the number, if 
desired. In multiplying by 1000, the multi- 
plicand is subtracted from 1000 times itself. ^^^^1^1 ^ 

To find the product of 9832 by 990, multiply by ^^^^^^ 

99, and annex a cipher to the result. Taking 2758289 Ans, 

one-fourth of 268400 gives the answer to 21. 

800. The pupils should find for themselves in 5 the number 
of square inches in a square foot, etc. A drawing is asked in 
the first part of 14, so that children will see that the dimensions 
are not 4x6. The short method of finding the area of the fence 
in 16, by multiplying 900 by 10, should not be given yet : the 
scholars should be permitted, for the present, to calculate the area 
of one part at a time. In 16, it is suggested that the area of the 
walk be ascertained by subtracting from the whole area (250 
X 200) sq. ft., the area of the part left for the garden (230 X 180) 
sq. ft. ; but the scholars should be encouraged to calculate the sur- 
face of the walk in another way, such as by taking the two ends 
as measuring each 250 ft. by 10 ft., and the sides as 180 ft. each 
by 10 ft. The number of square feet in the sidewalk of 17 will 
be (270 X 220) - (250 X 200) ; or (270 X 10) + (270 X 10) + (200 
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X 10) + (200 X 10). For 20, a modification of the diagram in 
Problem 20, Art. 818, is desired. 

801. To show pupils what is required in 21, a pasteboard box, 
without a cover, may be opened out as is represented in Problem 
2, Art. 871, the upper rectangle (the bottom of the box) repre- 
senting the ceiling. 

802. 8. The sixth dose will be taken at 7 o'clock, the second 
at 3 o'clock, the fourth at 5 o'clock. 4. He works 6 days. 6. A 
fence 6 ft. long will require 2 posts ; a 12-foot fence will require 
3 posts ; a fence 120 ft. long will require 21 posts. 

803. In finding the time between two dates, the first date is 
excluded except when the contrary is expressly specified. 

804. 11. 30 days +19 days. 12. days in October + 30 
days in November + 30 days in December. 

805. 1. In February, there are (29 — 6) days, or 23 days. 
8 and 4. Leap year. 11. Jan. 8, 15, 22, 29 ; Feb. 5, 12, 19, 26 
are Sundays. The man works 30 days in January and 28 in 
February, less 8 Sundays and 1 holiday. 

807-809. See Arts. 746 and 754. 



\ 



808. 3-13 should be worked as "sight" exercises, \ being 
used for 25%, | for 12^%, etc. 

810. First compute the interest for one year. 

1. $3.60 for a year ; ^ of $ 3.60 for 2 months. 

2. $ 3.60 for a year ; ^ of $ 3.60 for 60 days. 

3. $5.00 for a year; $5 X 2^ for 2 yr. 6 mo. 

4. $ 6.00 for a year ; ^ of $ 6 for 30 days. 
6. $ 9.00 for a year ; J of $ 9 for 90 days. 

812. To take advantage of any opportunities for cancellation 
that may be offered, this method is given. It will afterwards be 
found useful in calculating the principal, the rate, or the time. 
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Pupils should not at this stage be taught more than one 
method of finding interest, and that the most direct and the 
most obvious one. 

813. 2. In changing 2 mo. 12 da. to the fraction of a year, it 
is not necessary to reduce to the lowest terms. Change the time 
to 72 days, and write 360 underneath, -g^ ; the necessary re- 
duction can be made later in the cancellation. 6. Write 21 
months as ^ years, canceling afterwards. 

The 100 in the denominator of an interest example should 
seldom be canceled, except as a whole or by 10. 

815. 1. 6 hr. 17 min. 5 sec. =22625 sec; 3 hr. 15 min. 25 
sec. - 11725 sec. Ans. ^^ = ^. 

2. 3 mi. 96 rd. X 3^=9 mi. 288 rd. + l mi. 32 rd. = 11 mi. Ans. 

4. A furnished ^ of the money, and should receive ^ of f 1500, 
or $750; B should receive i of |1500, or $500; C should re- 
ceive ^ of $ 1500. 

6. If 5 T. 1000 lb., or 11000 lb., cost $30.25, 1 lb. will cost 
$ 30.25^ 11000 ; and 7 T. 320 lb., or 14320 lb., 
will cost ($ 30.25 -^ 11000) X 14320. Cancel. {looo 

6. 25^x8f^=25^x8f. Am. 

7. 2 yr. 7 mo. 8 da. = 31 mo. 8 da. = 31|^ mo. =31-3^ mo. 
$45x31t^ = ^w5. 

10. 360 yd. @ 30^ cost $108. The number of square yards 
= 360 X fj = 360 X f = 270, on which the duty at 8^ per sq. yd. 
will be 8^ X 270, or $ 21.60. The duty on the value will be 50% 
of $108, or i of $108, or $54; the total duty being $21.60 + 
$54 = $75.60. ^715. 

816. 3. 5 bbl., 300 lb. each, @ 5^ per lb. 

4. Interest on $ 200 for 6 mo. @ 6%. 

5. 12 men take 24 days ; how long will 24 men take? 

6. What decimal of 640 acres is 320 acres ? 

7. 20 thousand bricks @ $ 20 per M. 

8. 5600 lb. @ 87^ per bu. of 56 lb. 
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9. 10 lb. cost $8 ; find cost of 21 lb. 
10. Freight on 20 hundred lb. @ 70^ per cwt. 

817. 2. The wall 8 yd. X 4 yd. contains 32 sq. yd. ; the door 
is f yd. by 1^ yd., and contains 4 sq. yd. ; 32 .sq. yd. — 4 sq. yd. 
= 28 sq. yd. Ana. 

3. Number of square inches in the surface of the widest face 
= 8x4; in the surface of one side = 8x2; in the surface of end 
=4x2. 

4. (288 X 96) H- (8x4). 

6. [(24xl2)x(8xl2)]-^[8x2]. 

6. See No. 20. Make four rectangles adjoining each other, 
each 8 inches high — the first and the third being 4 inches wide ; 
and the second and the fourth, 2 inches wide. Above and below 
the second, and connected with it, draw rectangles 2 inches wide 
and 4 inches high. These two rectangles may be drawn above 
and below either of the other rectangles, the above dimension 
being used if drawn above and below the fourth ; if drawn above 
and below the first or the third, they will be 4 inches wide and 
2 inches high. The pupils should be permitted to make the 
diagram in their own way, and they should be encouraged to 
make one that differs from one drawn by a desk-mate. 

8. The number of rolls will be (45 X 36) -?- (24 X IJ). Cancel. 

81& The scholars should make this table without any assist- 
ance. To obtain the number of acres in a square mile, indicate 
the number of square rods in a square mile, 320 X 320, and 
divide by the number of square rods in an acre, 160. 

14. The number of yards = (5 + 3 + 4 + 7 + 3 + 6 + 12 + 10) 
X5i. • 

16. Original dimensions 12 rods X 13 rods, making area 156 
sq. rd. Present area = 156 sq. rd. — (15 + 21) sq. rd. 

19. [J of (80 X 60^) ] ^ 4840 = Am. 

819. 1. 43 yd. = (43 -f- 5J) rd. = (43 ^Y) rd. = (43 x W) 

rd. = ff rd. = 7-^rd. 
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2. 43y<L = 7TVrd. Vt rd. = (VV X 5^) yd. = (VV X V) yd. 
= 4J yd. Ans, 7 rd. 4^ yd. 

8. 43 yd. = 7 rd. 4^ yd. = 7 rd. 4 yd. 1^ ft. 

4. 43 yd. = 7 rd. 4 yd. IJ ft. = 7 rd. 4 yd. 1 ft. 6 in. 

824. 84. Carrying 1 to the colnmn 

of yards, the total becomes 8 yd. or 1 rd. 4 rd. 3 yd. 1 ft. 

2^ yd. Changing \ yd. to 1 ft. 6 in., and 9 rd. 4 yd. 2 ft. 

adding this to 17 rd. 2 yd. 1 ft. 6 in., 3rd. 1 ft. 6 in. 

the accompanying answer is obtained. 17 rd. 2J- yd. 1 ft. 6 in. 

38. 8rd. yd. lft.-2rd.0yd. 2 ft. 17 rd. 2 yd. 1 ft. 6 in. 

= 5rd. 4Jyd. 2ft. = 5rd. 4 yd. 2 ft. + j- yd. = 1 ft. 6 in. 

+ 1 ft. 6 in. = 6 rd. 5 yd. 6 in. Ans. ^ ^^ 3 ^^^ ^^ 

40. 6 rd. 4 yd. 2 ft. X 4 = 23 rd. 
1^ yd. 2 ft. = 23 rd. 1 yd. 2 ft. + 1 ft. 6 in. = 23 rd. 2 yd. 6 in. 



10. The other dimensions would be 8 ft. and 4 ft., or 
16 ft. and 2 ft. 

14. Number of cubic yards = ^ X ^ X f . Cancel. 

16. i (yd.) X 2 (yd.) X width (yd.) = 1 (cu. yd.) ; or ^ X 2 
Xa;=l; x = l\ 1 yd. Ana. 

16. A gallon contains 231 cu. in. ; a cubic foot contains 
1728 cu. in. 1 cu. ft. = (1728 ^ 231) gal. = 7^}- gal. = about 
7^ gal. Ans. 

17. About IJcu. ft. Ans. 

18. Number of gallons (21 x 15 X 22) -s- 231. 

19. The decimal in the denominator is re- og'w 28 X 64© 
nioved one place to the right, and a cipher is 2150 o 4 
annexed to 64 in the numerator. 

Note. — 2150.4 cu. in. is nsed instead of 2150.42 cu. in., the more correct 
equivalent, becaose the former is divisible by 6, 7, 8, etc. 

%5 . [$ 6.40 X (40 X 16^) X 4 X 3] -s- 24f . Cancel, 
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3. At 7^ gal. to cu. ft.) a tank of 150 gal. will contain 
(150 -i- 7J) cu. ft. = 20 cu. ft. The dimensionB will be 2 ft. X 2 ft. 
X 5 ft., or 4 ft. X 1 ft. X5 ft., etc., etc. 

4. At 1^ cu. ft. to a bushel, the bin will contain 1^ cu. ft. 
X 100 = 125 cu. ft. The dimensions will be 5 ft. X 5 ft. X 5 ft., 
or 5 ft. by 10 ft. by 2J ft., etc., etc. 

6. 1000 bricks wiU buUd (1000^20) cu. ft. A wall 1 ft. 
thick can be 10 ft. long and 2 ft. high, or 5 ft. Ipng and 4 ft. 
high, etc. 

6. 10 yd. X 5 yd. X 2 yd. (80 ft. X 15 ft. X 6 ft.), 4 yd. X 
5 yd. X 5 yd., etc. 

7. A gallon weighs about 8 lb. ; a pint about 1 lb. 

8. A cubic foot of iron weighs about 7 times 64 pounds. 

9. About ^ of $ 800. 

10. About 4 years' interest. 



5. See Arithmetic, Art. 642. 

6. See Arts. 829-830. 

7. Three inches square = (3x3) sq. in. 



1. See Art. 1022, No. 16. 

4. Including Sept. 19, the time is (28 + 30 + 31 + 30 + 31 
+ 31 + 19) days. 



6. The written analysis of an arithmetic example should 
be required occasionally as an exercise in composition. 

7. 7000 gr. X 2f = number of grains in 2 lb. 14 oz. Dividing 
by 480 grains, the number of Troy ounces is obtained — (7000 X 
2J)-5-480. Multiplying $1.80 by this number, the cost of the 
urn is ascertained — ($ 1.80 X 7000 X 2J) -^ 480. 

83& 8. Since the denominator of a fraction indicates the 
number of parts into which a thing is divided, a larger denomina- 
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tor indicates a greater number of parts, and, therefore, smaller 
ones. 



K 1. If three-fifths of a bbl. cost $2.13, six-fifths will cost 
twice $2.13. 

8. Commission at 1% would amount to $3; at -J-^, it is 
$1.50. 

18. f=18^; i = 6^; i,oriofi,=iof6^. 

841. Add without re-writing the fractions reduced to a 
common denominator. 

845. 10. 76% of ^, or f oi ^, or ^, is sold for $1710. 
Factory is worth $ 1710-^^. 

13. First piece contains (20 X f ) sq. yd., or 15 sq. yd. Width 
of second piece in yards = 15 h- 12. 

16. 8 men and 5 boys = 8 men-f-2J- men = 10^ men. If 7 
men do a piece of work in lOJ^ days, 1 man will do it in 10^ days 
X 7, and 10| men will do it in (lOJ- days X 7) -s- 10J-. Cancel. 

17 . Each of the six square faces of a cube contains (6 x 6) sq. in. , 
or 36 sq. in. ; the whole surface will be, therefore, 36 sq. in. X 6. 
Each face contains (^ X i) sq. ft. = J sq. ft. ; whole surface = 
i sq. ft. X 6. 

Contents in cu. in. = 6 X 6 X 6 ; in cu. ft. = ^ X J X ^. 

18. fj in water and \^ in mud = fj, leaving ^ above water, 
or 5 ft. Length of post = 5 ft. -s- ^. 

19. [(10x9)-f(12xl0) + (8xll) + (6xl2) + (2xl3) + 
(lxl4)]^[10 + 12 + 8 + 6-f-2+l]. 

21. From Oct. 25 to Dec. 31, inclusive, there are 7 + 30 + 31, 
or 68 days ; Oct. 30 is Sunday ; also Nov. 6, 13, 20, 27 ; Dec. 4, 
11, 18, and 25 — 9 Sundays, Election Day, and Thanksgiving to 
be deducted, or 11 days, leaving 57 days, at $ 3J- per day. 

23 . 12 lb. tea cost $ 2.80 + $ 2.00, or $ 4.80 ; value per lb. 40 f. 



J 



NOTES ON CHAPTER NINE 85 

24. House and lot, or aj- lots + l lot, or 4^ lots = $8100; 1 
lot = $ 8100 -^ 4^ = $ 1800 ; house = f 1800 x 3|. 

2g $18 X (20 X 12) X (15 X 12) X (6 X 12) 

1000 X 8 X 4 X 2 

27. 86 yd. 8 in. = 1304 in.; 13 yd. 1 ft. 9 in. =489 in.; 
quantity left = 1304 in. — 489 in. = 815 in. ; fraction left = -j^j*^ 
= f ; decimal left = .625 ; per cent left = 62J-. Ans. 

28. Assessed value = 80% of $ 30000 = $ 24000. Taxes on 
24 thousand dollars = $21.60 X 24. 

846. 2. See Arithmetic, Art. 1251 ; angles E, F, (?, and JT"; 

and M, N, 0, and P. 

3. Art. 1251 ; angles A and B, and D. 

4. Angles / and J, K and L. The scholars should under- 
stand that two lines can be perpendicular without one being a 
horizontal line and the other a vertical line. 

6. The size of an angle does not depend upon the length of 
the lines that form the angle. Two short lines may meet at a 
very obtuse angle, and two long lines may form a very acute 
angle. 

13. If the pupils have in their drawing lessons constructed 
triangles by means of compasses, these may be used ; otherwise, 
let them manage as best they can, no great accuracy being 
required. 

16. Children are accustomed to seeing an isosceles triangle in 
only one position : they should learn that if a triangle has two 
equal sides, it is isosceles, no matter whether the unequal side is 
vertical, horizontal, or oblique. 

16-22. Accustom the scholars to the occasional employment 
of an oblique line as a base in constructing squares, rectangles, 
etc. See Arithmetic, Art. 1265. A card may be used to make a 
square corner. 
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24. See Arithmetic, Art. 929, No. 8, for a rectangle, a rhombos, 
and a rhomboid, having equal bases and equal altitudes. No. 5 
shows three rhomboids of equal bases and equal altitudes, but 
differing in shape. 

26. See Art. 929, No. 8. 

847. 1. (J of 15 X 20) sq. in. The length of the third side 
does not enter into the computation. 

6. Let the scholars find the area of the rectangle, 66 ft. by 
63 ft., and the two triangles, 31 ft. each by 63 ft., and find the 
sum of the areas. Then lead them to see that bringing the right* 
hand triangle to the left of the rhombus would make a rectangle 
97 ft. by 63 ft., whose area is the sum above found. 

7. Find the area in square meters, saying nothing more about 
the meter than that it is largely used on the continent of Europe, 
and is a little longer than a yard. 

8-10. Give no rules yet for calculating the areas of trapezoids 
and trapeziums. Let the pupils ascertain the areas of the figures 
from the data supplied. 



XIII 
NOTES ON CHAPTER TEN 

The formal study of algebra belongs to the high-school ; but 
some so-called arithmetical problems are so much simplified by 
the use of the equation that it is a mistake for a teacher not to 
avail herself of this means of lightening her pupils' burdens. 

In beginning this part of her mathematical instruction, the 
teacher should not bewilder her scholars with definitions. The 
necessary terms should be employed as occasio^ requires, and 
without any explanation beyond that which is absolutely neces- 
sary. 

849. Very young pupils can give answers to most of these 
questions ; so that there will be no need, for the present, at least, 
of introducing a number of axioms to enable the scholar to 
obtain a result that he can reach without them. 

850. Pupils will learn how to work these problems by work- 
ing a number of them. They may need to be told that x stands 
for Ix; and that, as a rule, only abstract numbers are used in 
the equations, the denomination — dollars, marbles, etc. — being 
supplied afterwards. 

While the scholars should be required to furnish rather full 
solutions of the earlier problems, they should be permitted to 
shorten the work by degrees, writing only whatever may be 
necessary. 

4. x+2x = 54:, 8. x + 2x+ex==270Q0, 

6. a; + 5a:=78. 9. a; + 5a;=72. 

6. 7a? + 5ir=156. 10. x + 2x + Sx = !b^, 

7. 9a?-8a? = 66. 11. x + Qx=^42. 

87 
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12. 2a: + 10a: = 96. 

13. Let X = the fourth ; then ^x = the third, 12 a; = the second, 
and 24 n; = the first. • 

x+^x+12x + 24:x = 41. 

14. X =the second, 2:r = fir8t, 9 2; = third. 
16. 5a; + 4a: = 81. 17. 4a: = 340. 

16. 24a: = 456. 19. 3a? + 4a: = 176. 

20. Let X = each boy's share ; 2x = each girl's share. 

2a? + 4a; = 240. 

21. ^ = number of days son worked; 2 :r = number father 
worked. 3 ^ = son's earnings ; 8x = father's earnings. 

Sx + Sx=ieb. 

22. 2; = number of dimes; 2 :r = number of nickels; 6x = 
number of cents. 

(lOx ar) + (5 X 2aO+( 1 X 6a;) = 78, 
or 10a:+10a: + 6a;=78. 

28. 16ar— 12a; = 75. 

24. x + ^x + x + ^x=250. 

25. Let X = cost of speller ; then Sx= cost of reader. 

26. Let X = smaller ; then bx = larger. 

27. Let X = Susan's number ; 2x = Mary's ; 3 a? = Jane's. 

851. 10 : ix is the same as -- 
* 3 



S. Pupils already know that f means 3-f-4, so that they 

3 X 
can understand that -— means 3 a: -*- 4, or 4- of 3a;. When 4- of 

4 
something (3 a;) is 24, the whole thing (Bx) must be 4 times 24, 

or 96 ; that is, when ^ = 24, 3 a; = 96. 

4 

When ^ = 24, 2y = 24x3, or 72. 

3 

When ^ = 20, 4^ =20x6, or 100. 

5 

From these examples can be formulated the rule for disposing 
of a fraction in one term of an equation, which is, to multiply 
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both terms by the denominator of the fraction. In changing the 
first term of the equation, -— = 24, to 3^, it has been multi- 
plied by 4, so that the second term must also be multiplied by 4. 



In solving these examples by the algebraic method of 
" clearing of fractions/' attention may be called to its similarity 
to the arithmetical method. To find the value of y in 2, the 
pupil multiplies 8 by 5 and divides the product by 2 ; as an ex- 
ample in arithmetic, he would divide 8 by ^, that is, he would 
multiply 8 by f; the only difierence being that by the latter 
method he would cancel. 

While -^ == 8 may be changed to ^ = 4 by dividing both terms 
o o 

by 2, beginners are usually advised to begin by " clearing of 
fractions," short methods being deferred to a later stage. 

8. 2^x should be reduced to an improper fraction, making the 
equation, — ^ = 115. Make similar changes in 12, 14, 18, and 20. 

o 

8S6l 2. a; + ^ = 100. 

2 

2 4 4 

A OX ox ie 

9. Let 6 a: = numerator ; 7 a: = denominator. 7 a: — 5 a: = 24 ; 
2a: = 24 ; a? = 12. The^iumerator, 6 a:, will be 5 times 12, or 60 ; 
the denominator will be 84 ; and the fraction, f^. Ans, 

10. Let X = greater ; - = less. 

a: + 5 = 480. 
7 
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Clearing of fractions, 7x + x = 3360, 

8 a: = 3360, 

ft 

X = 420, the greater number, 

^ = 60, the less. 
7 

Or, let a? = less ; 7 a: = greater. 

a? + 7a: = 480, 
8 a: = 480, 

X = 60, the less, 
7 a: = 420, the greater. 

The employment of the latter plan does away' with fractions 
in the original equation. 

11. 30a: - a; = 522, or x —^ = 522. 

30 

13. Let a: = number of plums; 4a; = number of peaches. 

Then 2 a: will be cost of plums, and 12 a; the cost of the peaches. 

2a;+12a:=70. 

16. a:-52=:80. 

7 

17. a:-^-? = 24. 

8 4 

18. x+l\x + (Hx X 3J) = 15. 

x + ^ + 5x = 16. 

19. Let X = price per yard of the 48-yard piece ; 2x = price 

per yard of the 36-yard piece ; 48 a: will be the total cost of one, 

and 72 a;, of the other. 

48a; + 72a; = 240. 

20. 160 a: + 120a: =-840. 



\. The pupils should be permitted to give these answers 
without assistance. 
In Art. 857 is explained what is meant by " transposing." 
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While these exercises are so simple that they can be 
worked without a pencil, they should be used to show the steps 
generally taken in more complicated equations. , 07 _ c/> 
In 1, for instance, the work should take the _ ^ 

form here indicated, only a single step being Z 1 q 

taken at a time. In 19, the £rst step is to 
clear the equation of fractions by multiplying by 6 ; the second 

step is to transpose the unknown 

2a;— 6 = 16 + - — - quantities to the left side of the 

10^ QA QAiQ^ o^ equation, and the known quantities 

10 Q 10 QA r QA *® ^*^® ^^^^^ J ^^^ *^^r* step IS to com- 
12a: — 3a; + 2a; = 96 + 36 ,. ,, , ^.^. . ^ 

ii' —iQo °^^^ **^® unknown quantities into 

. - one, and to make a similar combina- 

tion of the known quantities; the 
last step is to find the value of x. 

After a little more familiarity with exercises of this kind, the 
pupil can take short cuts with less danger of mistakes ; for the 
present, however, it will be safer to proceed in the slower way. 

869. 6. a; + (a;+76) + a; + (a;+75) = 250. 

a; + a: + a; + a; = 260 -75 — 75. 

Note. — The parentheses used here are nnnecesBary . They are employed 
merely to show that a; + 75 is one side of the field. 

6. a; + (a; + 8) = 86. 9. a; + a:+72 = 96. 

7. a; + a; + 318 = 2436. 10. a;-|-j=45. 

8. x+ 1+7 = 100. 

11 . a; = one part ; 2 a; — 6 = other part. 

a; + 2a; — 6 = 45. 

12. a; = John's money ; a; + 5 = William's money. 

Sa; + 15 + 5a;=103. 
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18. Let X = price of a horse ; a: — 80 = price of a cow ; 
4a: = cost of four horses ; Sx — 240 = cost of three cows. 
4tx + &x -240 = 635, 
7a? = 635 + 240 = 875, 
X = 125, price, in dollars, of a horse ; 
a: — 80 = 45, price, in dollars, of a cow. 

Other pupils may solve the problems in this way : 

X = price of a cow ; a? + 80 = price of a horse. 
3a:+ 4a; + 320 = 635, 
7a: = 635 -320 = 315, 
X = 45, price, in dollars, of a cow ; 
a: + 80 = 125, price, in dollars, of a horse. 

14. x = number of dimes ; a: + 11 = number of five-cent 

pieces; 10a; = value of dimes (in cents); 5 a: + 55 = value of 

five-cent pieces. 

10a: + 5a: + 55 = 100. 

15. a: = greater; a: — 48 = less. 

a:+a:-48 = 100. 
Or, X = less ; a? + 48 = greater. 

a: + a: + 48 = 100. 

17. x = share of the first ; 

X + 2400 = share of the second ; 

X + 2400 + 2400 = share of the third. 

a: + a:+ 2400 + a: + 2400 + 2400 = 18000. 

18. Let X = less ; a? + 33 = greater. 

a: + 33-3a: = ll. 

Bringing known quantities to the left side of the equation, and 
the unknown quantities to the right, 

38 -11 = 3a: -a:, 

22 = 2a:, 

11 =a:. 
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Or, ar- 3a? =11 — 88, 

-2a? = -22. 
Changing signs of both terms, 

2a? =22, 
a? =11. 
This problem may also be worked in this way : 

a? = less ; 3 a? + 11 = greater. 
3a? + ll — a?=33. 

19. a? = number of 5-cent stamps ; a? + 15 = number of 2-cent 
stamps ; a? + 30 = number of postal cards. 

5a? + 2a? + 30 + a? + 30 = 100. 

20. a? = number of horses ; a? + 17 = number of cows ; 2 a? + 39 
= number of sheep. 

a? + a? + 1 7 + 2 a? + 39 = 88 . 



XIV 
NOTES ON CHAPTER ELEVEN 

With this chapter begins the regular work in percentage, and 
it is important that the pupils obtain, as soon as possible; a 
correct idea of what is meant by the term per cent. 

Many of the various subdivisions of this topic found in some 
books, are taken up only incidentally, while others are omitted 
altogether, the aim being to give the pupils a foundation upon 
which they can subsequently build, rather than to scatter their 
energies over too great a diversity of subjects. 

860. The reduction of a common fraction to a per cent, con- 
sists in changing the former to a decimal of two places. In re- 
ducing ^ to a decimal, the result is .5, or 5 tenths ; in changing 
\ to an equivalent per cent, the result is 50 per cent, or 50 
hundredths. In reducing -J- to a decimal, the answer is given in 
three places, .125, or 125 thousandths ; in changing it to a per 
cent, the division i/ stopped at the second place, and the remain- 
der written as a fraction, 12J per cent, or 12J- hundredths. 

The denominator of a per cent being always the same, 100, 
the comparative value of several per cents is known at sight. 
To compare \ and f as common fractions, they must be changed 
to ^ and J^; if a further comparison is to be made between 
these and -^, a new common denominator must be employed, 
and the fractions reduced to 3^, ^3^, and -j^. Changing the 
fractions to decimals, 625 thousandths, 6 tenths, and 58^ hun- 
dredths, simplifies the comparison ; but it is still easier to de- 
termine their relative value when they are expressed as 62}- per 
cent, 60 per cent, and 58^ per cent. 

» 94 
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The teacher must not be discouraged if the pupil fails to grasp 
at once the full meaning of percentage. Definitions will not 
help materially ; much practice in working examples is necessary 
to give the knowledge desired. 



Many children find it diflEicult to distinguish between 
^fo and 50%. If the former is read in the business way, J of 
one per cent, it may make the distinction plainer. 

864L Per cents being generally given in two figures, scholars 
hesitate to give the correct answers: 300%, 250%, 125%, 
1633|%,420%,910%. 



While pupils will find 33^% of 81 cows, by dividing 81 
by 3, they should understand that they are really multiplying 
81 by 33^ hundredths, or 81 by ^. In 6, 6% of 150, or ^b of 
150, may be obtained by multiplying 150 by 6 and cutting off 
two ciphers ; or by dividing 150 by 100, obtaining 1-J-, and multi- 
plying this quotient by 6 ; or by reducing 6% to •^, and finding 
■^ of 150. In 9, the pupil should find 1 % of $ 640 and take one- 
half of the result. 

The scholars should be permitted to use their own method of 
solving these problems, the different analyses given by the pupils 
furnishing their class-mates an opportunity to select a simpler 
method. 



Although every pupil may not be able to determine at 
once the shortest way of calculating a given example, no one 
should be allowed to work 3, by multiplying by 33^. When the 
multiplication by ^ has been performed, the answer has been ob- 
tained, except as to the location of the decimal point, and the 
waste of time in multiplying by 3, repeating this product, and 
adding three columns should not be tolerated. No fault should 
be found with the average pupil for failing to recognize in 1, that 
6|% is 3^; or that in 12, 3^% is ■^. The general method 
should be to multiply by the figures given to represent the per 
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cent, except in such cases as 12|%, 16|%, 25%, 33^%, 37|%, 
509^, and possibly a few others. 

(f,'inAr^ Where the given numbers are used, they should be 
^.^y. made the multipliers and expressed as hun- ^Q^An 
— — ?. dredths. Nothing is gained in 6, by reducing ^ '^^ 

*pl-^y the J to a decimal; although in 13, writing —± 

5^%, .055, might make it easier for some. 

89& The rule generally given of finding the percentage, by 
multiplying by the rate expressed as hundredths, is here modified 
to the extent of using the common fraction to express hundredths, 
instead of the decimal, as being more in conformity with early 
algebraic methods. 

The teacher that prefers to ascertain the base or the rate by 
the older arithmetical method, will omit 30-41. 

30. T^X 65 = 31^. Ana. 86. a; + f=132; etc. 
100 20 5 

31. 21^ = 26; etc. 37. ar-|=78; etc. 

20 8 

32. lof a: = ^. Am. 38. -^of | = -|-. Ana, 
4 4 100 3 150 

33. 1 = 42; etc. 89. -f-=^; etc. 

34. x + ^' Am. 40. rT^of a?=-|-. Am, 

5 800 800 

41. -£- = 23; etc. 
800 

42. Let X = rate. Then -2- of 65 = 26, or -^ x 65 = 26. 

In an equation containing quantities to be multiplied, the mul- 
tiplication should be performed before the equation is cleared 

of fractions. This equation becomes t^ = 26, or —^ = 26, 

lUU ^u 

it being immaterial whether canceling be done or not. 
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43. After a little experience with this class of examples, the 
equation may be written at once, in the order in which the terms 
are given : 

44. ?^ of a; = 180, or ^ = 180. 
100 2 

45. a; + ? = 86. 

4 

-^3 X n 4: X 3 

While the algebraic method is of no advantage to the bright 
scholar, it makes the employment of rules unnecessary in the 
case of the ordinary pupil. 

48. a:X-^Xl=^. 49. ^^ = 44. 

100 200 200 

50. Ixf. 51. f^ = 33. 

^ " 100 

52. -J of 800= 100; i% of 800 = 1. 

53. $175 + iof $175. 

54. ^% of ar = 12.50 ; that is, ^ = 12.50. 

40 

56. 6iX.16. 

5«- 3i = T^of ?; thatis,-|- = ^. 
^100 3 150 3 

57. -^ of 389.50 = 124.64 ; ^^^ = 124.64 ; 

389.5a: = 12464 ; 3895 ar = 124640. 
68. ^ = 174.04 ; 95ar = 17404. 

59. a; + ^=1276. 
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60. 984 = ^ of X ; that is, ^ = 984. 

62. 5=386.75. 
4 

65. X = cost of oats ; x + -— = 1071. 

Divide the cost of the oats by 30^ to find the number of 
bushels. 

68. Assessed value = f of $ 48000 = $ 32000. Taxes on 
32 thousand dollars = $18.50 X 32. 

869. In giving answers to these and to all other exercises, no 
*' guessing " should be allowed. The pupil should be permitted 
to obtain the correct result in his own way — that is, no inflexible 
rule should be given him to follow — but he should be able to get 
the answer, using the algebraic method if that seems to him the 
easiest, as it may be in some instances. 

The examples are not arranged by " cases," so that each will 
have to be. understood before it can be worked. 

The careless pupil will probably give the wrong answer to 13 ; 
saying 6, instead of 600 ; he will be likely too, in 14, to use the 
larger number as a divisor, and to obtain 44f % instead of 225%. 
These mistakes are less likely to occur if he uses equations — 

3 = zrrr: and — — = 20i. Even those scholars that have solved 
200 100 * 

in their arithmetic work of the lower grades, examples similar to 
15, will have new light thrown on their method by using the 

equation, a; + - = 20. In mental work, however, the first term 

should be made — , to reduce it in size, so that it can be more 

easily remembered. 24 is simplified by changing the fractions 
to whole numbers — -^ is what per cent of ■}-§■, 9 is what per cent 
of 10 — before beginning to calculate the rate. In 26, 1^ and 
6| become f and y, f and ^, 9 and 40. 

870. 1-5 can be worked by the pupils without any explana- 
tion ; 6-20 present more difliculty. The beginner in algebra 
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desires to start at once with his x, without any preliminary cal- 
culations; and the usual method of treating these examples 
requires him first to ascertain the gain or the loss before com- 
mencing his equation. The formula employed in the first five 

examples is : 

rai>6 
Cost X — = gain or loss.- 

When the pupil knows any two of these three terms, he can 
calculate the third; and 6-15 furnish data from which the 
necessary two items can be obtained. The pupil must, however, 
be careful in 11, for instance, not to subtract the loss from the 
selling price to obtain the cost. 

In the following equations, cost x — — is made equal to the 
gam or the loss. No canceling has been done. 

6. ^=18; 6rp=18. 7. l^ = m. 

100 100 

8. §^=12.93, or ??^ = 1293. 

100 100 

9. 20a40£= 181.68. 

100 

10. Hi =5.25; 84 a; = 525. 
100 

11. 54£=5.25. 12. ^ = 25. 

100 100 

13. ^^ = 43.75; 875 a: = 4375. 

- . 934.56 a; n /J Qo , « 1012.50 x laa^tk 

14. ^^^=116.82. 16. -^^^ = 168.75. 

In 16-20, the cost is represented by x, 

16. a; + 1 = 468.75. 18. a: + 1 = 1646.08. 

17. a: -1=73.84. 19. a:-i||=204. 

5 100 
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100 16a;_ 

21. Gain = i of $275. ^^' ^ ~ 100 "" ^^'^^' 

22. x% of 60 = 16. 29. Gain = 2^% of 

28. rc + |=960. 30. a;-:^- ?- 1^= 70. 

5 10 4 10 

24. x% of 32 = 16. 31. 6000 = x% of 16000. 

26. a;% of 176 = 26. 32. 6000 = x% of 24000. 

26. x% of 200 = 26. 33. 1600 + 2|% of 1600. 

34. 4200 - ^% of 4200. 

871. In 1, the 30 cu. yd. are reduced to cubic feet by multi- 
plying by 27. Instead of performing the diflferent multiplications, 
they are merely indicated, so that work may be saved by can- 
celing. 

Although 2 should be a simple problem for a bright pupil, it 
is apt to prove puzzling unless an x is introduced. A paste- 
board box may be used to represent the walls and the ceiling of 
a room, the sides and the top being then opened out to permit 
of its representation on the blackboard. 

3. The area in square feet = ^ of 132 X 110. This is reduced 
to acres by dividing by 9 x 30^ X 160. 

132x110x4 _, 
2 X 9 X 121 X 160 

4. Number of strips = 6 yd. -5- 27 in. = 6 yd. -^- f yd. = 6 X |. 

7. The " development " of the fence will be represented by 
four adjoining rectangles, each marked 6 ft. high, the lengths 
being 26 ft., 100 ft., 26 ft., and 100 ft., respectively, the whole 
forming a rectangle 6 ft. X 250 ft. 

8. A board's area in 'square feet= 12x^ = 6. Dividing 
number of square feet in the fence by 6, gives the number of 
boards. 
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9. The cost of a square foot is obtained by dividing $ 181.50 

by (160 X 30i X 9) ; this, multiplied by (300 X 200), gives the 

cost of the plot. 

$ 181.50 X 4 X 300 X 200 

160 X 121 X 9 

The amount received for the lots will be $160 X 6. 

10. Number of cakes = (320 x 160) -^ (4 X 2). 

11. Number of cubic feet = 320 X 160 X If 

12. (320 X 160 X 4) ^ (15 X 32). 

13. Number of square feet originally = 640 X 440. For build- 
ing purposes, there will be four pieces, each measuring 300 ft. 
by 200 ft. 

14. The difference between the above areas will represent the 
number of square feet in the streets. 

872. Many of these exercises can be used for mental and sight 
work. For methods of solution, see Art. 870. 

873. As a preliminary to the formal study of interest, the 
teacher will need to see that her pupils understand what is 
meant by the term. She can explain that a person borrowing 
money should pay for its use, just as a person who rents a 
house, etc. 

874. In changing 4 mo. 10 da. to the fraction of a year, many 
teachers prefer to reduce the time to days and to write the 
result over 360, ^|-J, leaving the reduction to lowest terms for 
the subsequent cancellation. In the same way, 1 yr. 5 mo. 15 da. 
is changed to (360 + 150 + 15) da., or 525 da. = ^ yr. The 
reduction to days is done very rapidly. • 

875. 1. $750xT*TrXf 6. $360Xt^X^. 

2. $84.75Xy^xH- 6. $94.43Xt^X^. 

3. $308.25 XtI^X^. 7. ?400X3HkXtH- 

4. $ 464.75 X yj^ X |||. etc., etc. 
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877. The teacher should explain that a person that owes 
money, frequently gives a note as an acknowledgment of the 
debt, etc. 

878L There is no general method applicable to these problems. 

1. Interest for a year is $12, or $1 per month, which giyes 
$ 19 for 1 yr. 7 mo. 

2. $3.60 per year is 1^ per day, 33^ for 33 da. 

3. $6 per year, or $ 9 for 1^ yr. 

4. $ 6 per year, or $ 15 in 2 yr. 6 mo. 

6. If $ 50 produces $6 in 2 yr., it will produce $3 in 1 yr. ; 
rate, therefore, is 6%. 

6. $ 18 per year is $1 for 20 da., or -^ yr. 

8. 4% per year = 1% for 90 da. ; 1% of $ 150 = $ 1.50. 

9. 5% per year = i% for 36 da. ; i% of $240 = ^ of $2.40. 

11. $1 is 10095, of $1 ; at 5% per year it will take 20 yr. 
to make 100%. 

12. At 6% it will take 16f yr., or 16 yr. 8 mo., to make 100%. 

13. Disregarding $14.90, it will take 25 yr. at 4% to 
make 100%. 

14. i% per month = 8% for 16 mo. ; 8% of $ 90 = $ 7.20. 
16. 5% for 360 da. = 1% for 72 da. 

16. 360 da. -^^= 720 da. -^ 9 = 80 da. 

17. 5% for 1 yr. = 1% for 72 da. ; 1% of $ 75 = 75 cents. 

18. l%of$63. 20. i%of$840. 22. 1% of $275. 

19. 1% of $570. . 21. 1% of $150. 23. 2% of $360. 

879. 1. 80 rd. 5 yd. 1 ft. = 511 ft. ; 8 rd. 4 yd. 2 ft. = 146 
ft.; Iff = f Am, 

2. Number of feet deep = (36 X 5) -i- (6 X 4). 
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3. 3 mi. 96 rd. = 1056 rd. ; 3 hr. 16 min. = 3^ hr. ; 1066 
rd. X 3^ = 1056 rd. X ff = ^H^ rd. = 3449f rd. = 10 mi. 249f 
rd. Arts. 

4- (i + i) X a X ^) ^ (f X Y) = J|f X * X A X i X A 
= ^. Ana. 

'8. The first two figures express 1800 ; the second two, 5.4. 

22. $48.37 -f-8J. 

880. 2. Provisions that will supply 450 men for 5 months 
will supply 5 times 450 men for 1 month, and will supply (5 
times 450 men) -^ 9 for 9 months, or 250 men. The number that 
must be discharged = 450 men — 250 men = 200 men. Ana, 

15. ^-1^_|2£= 19500. 

100 100 

16. D bought i X f X I X f of the ship. 

18. 100 a; + 50 a: = 340 X 75. 

19. x = number distributed by each new man ; 2a' = number 
distributed by each experienced man. 

16 a: + 32 a? = 36000. 

20. a: ~?= 1972.65. 

4 

881. 10. 100 cents H- 1.13. 
88a 3. $1.10 + 15% of $1.10. 

4. M6 = 87+^. 

X X 

9876 = 87a- + 45. 
6. 640 is what per cent of (640 + 560), etc. 

6. 43 gal. 3 qt. 1 pt. = 43^ gal. ; $ 70.20 h-43| = Am. 

7. (48 X 32) -^- (16 X i). 

8. 20 is what per cent of 160? 20 is what per cent of 180? 

10. Sellingpriceperbbl. = ^ = f ; H%=^ = ^- 

Let X = cost per bbl. x — -— = —- 
^ 24 4 



104 MANUAL FOB TEAGHESS 

n. 5:075^=24.2. 
100 

884. 425 + 99 is 1 less than 425 + 100 ; 425 + 999 is 1 less 
than 425 + 1000. 



\. 565 ~ 99 is 1 more than 565 - 100 ; 1424 - 999 is 1 
more than 1424 - 1000. 

886. 24 X 21 = (24 X 20) + (24 x 1). See Art. 786. 

887. 16-^ . 25 = 16 -^i = 16x4; 36 -f-.75 = 36 ^| = 36 
X i = 12 X 4. 



7^^ | = j^^| = ^^1 = 30^3. When the dividend 
is a whole number, it is frequently better to perform the division 
in the ordinary way : 63-h 3^ = 63 -^^ = 63 X ^ = 9 X 2. 



1. $|X48. 2. (48x|)sq. yd. 3. (48^|) yd. 7. 
9 into 83^, 9 times and 2J, or |, remaining ; 9 into 9 quarters, i. 
Ana. 9i. 10. $li X 19. 11. $1| X 120. 12. (120 h- 1|) 
yd. = (120 X 1^) yd. = (8x8) yd. 14. Dimensions of field 
= 80 rods X 80 rods. 16. 95-^4f = 95H-i^ = 95XT^ = 5x 4. 
17. 4000 -f- 2.- 19. 3 T. will cost $15; 480 lb.(^i^ per lb. 
will cost 1 1.20 ; total, $ 16.20. 20. For $10, I can buy 2 tons ; 
for 80 ^, I can buy (80 X 4) lb., or 320 lb. 23. 347 + 495 = (347 
+ 500) — 5. 25. One man can do -j^f in 1 day ; the other can 
do ^ in 1 day ; both can do -jJ^ + -^ in 1 day, or tV + A" ~ A 
= -jJjj- in one day, thus requiring 16 days to do the whole work. 

890. 1. $150, at 4%, for 3 years. 

2. 12 cu. ft., at 60 lb. to cu. ft. 

8. $12 is 3% of what? 

4. 250 is what per cent of 500? 

6. 12 is what per cent of 4? 

6. 20M@$30perM. 
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7. 4 bbl., 300 lb. each, @ 5^. 9. 84 -^ 4. 

8. 18 -^4^. 10, 75 @ $79 (or $80). 

892. 4. Find ^ and annex cipher. 
13. See Art. 791. 

893. See Arts. 792, 716, 717, 714. 

26. Multiply by 36, by subtracting 4 times the number from 
40 times the number ; multiply by 45, by subtracting 5 times the 
multiplicand from 50 times the multiplicand. 



See Art. 563, p. 55. 

897. 2. 18a:+15a:+18a:+15a; + (18xl5) = 930. 

6. Floor space = (30 X 24) sq. ft. 
Air space = (30 X 24 X 15) cu. ft. 

7. (30x24)-^^. 

8. Reducing to yards : [(10 X 5) + (8 X 5) + (10 X 6) + 
(8x5) + (10x8)]-f-3. 

10. Commencing at lower right-hand corner : (15 + 3+12 
+ 9 + 8 + 18 + 10 + 15 + 9 + 15) rd. 

12. [(22 X 12) X (14 X 12) X (9 X 12)] ^ 2150.4. 

15. Dimensions : 1000 yd., 2 yd., 3^ yd. 

16. Dimensions of pipe space : 1000 yd., 1-J- yd., 1-J- yd. 

900. It may be necessary for the teacher to supplement the 
information given the pupils in connection with the demand 
notes in Art. 877. The present note is payable at a fixed time, 
and the place of payment is specified; but it does not bear 
interest. If, however, it is not paid at maturity it bears interest 
from that time at the legal rate. 

While savings banks loan money only on good security, gener- 
ally real estate, banks of deposit will advance money on a note, 
if the officers feel certain that it will be paid at maturity. When 
William Brown & Sons present the note for discount, they endorse 
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it by writing their name on its back. This transfers the owner- 
ship of the note to any subsequent holder, and also makes the 
endorsers liable for the amount in case the maker fails to pay it 
at maturity. The discounting bank thus has two parties upon 
whom to depend for the money. 

The sum charged by the bank for this service is the interest 
on the face of the note for the time it has to run. This sum is 
called the discount, as it is deducted from the sum named in the 
note; and the difference — called the avails or proceeds — is 
given to the owner of the note. 

When the above note is due, it is sent to the Park National 
Bank for collection. If Thomas Tierney, or some other person, 
does not pay the money before the close of banking hours, the 
note is protested; that is, a notary public certifies that payment 
has not been made, and notifies the endorsers, William Brown 
& Sons, of their liability. 

901. In states in which days of grace are no longer allowed, 
the pupils should not employ them even in calculating discount 
on notes made in places that still have days of grace. Two 
answers are given to each problem in discount, one including 
days of grace ; the other, enclosed in parentheses, in which days 
of grace are not employed. 

902. These exercises are nothing more than examples in 
interest, except that in some states, three days are to be added to 
the time mentioned. 

Deducting the discount from the face of the note gives the 
proceeds. 

903. As will be seen in Art. 906, the exact number of days is 
taken for periods less than a year. 

904. Pupils should be led to see that banks are entitled to 
interest only for the number of days they have to wait for repay- 
ment. A failure to understand this, leads to frequent mistakes. 
Many careless scholars find the difference in time between the 
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two dates named in the example, — from Feb. 27 to March 9, in 
25, ^ — disregarding entirely the time for which it is drawn. 

Instead of explaining how to calculate the discount on the 
notes given in Art. 905, the teacher should permit the class to 
attempt to ascertain the result hj themselves. In case of a 
failure to obtain the correct answer, a discussion of the matter 
will lead to a proper understanding of the principles involved. 

906. 1900 is not a leap year. See Arithmetic, Art. 1303, 
Time Measure. 

907. Find the total number of meters in the first twelve 
pieces, and ascertain their value at the price named. Do the 
same for the remaining four pieces. Reduce the total number of 
meters in the sixteen pieces to yards, by multiplying by 39.37 
and dividing the product by 36. 

90& See Arithmetic, Art. 758. 

910. In 64^ X 11^, the product by ^ is found by multiplying 
the product of if-, already ascertained, by 4. 

912. 8. A yard is 36 in. If ribbon is 36 in. long, its width 
must be (144 -^ 36) in. to contain 144 sq. in. 

14. Some pupils will say without reflecting, 200% — not see- 
ing that the profit is equal to the cost, 100%. 

IB. 1% of $1600. 

20. 10 = what per cent of (40 + 10) ? 

27. The remainder = 20% , or | = $ 2000. 

29. The thoughtful teacher must determine for herself just 
how much time she can afford to waste in giving the pupils a 
number of useless facts about taxes, brokerage, commissions, 
bonds, etc., etc. The time allotted to arithmetic should be spent 
chiefly in developing " power " in her scholars. If the latter can 
correctly apply mathematical principles in ordinary problems 
suited to their present experience, they will not find it difficult 
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in later life, after they understand the conditions, to solve such 
new problems as come up. 

In this example, it will be sufficient to say that the '' premium 
for insuring " means *' cost of insuring." 

913. 1. See Art. 685. 
3. The pupils should attempt to frame the definitions asked. 
6. (a) f of 8S2 = Ana. 

(b) 832 = f of a: = ^; etc. 

o 

6. 1|£ = 3750. 
100 

8. The first boy gains i^ on a 1 ^ apple, or 25% ; the second 
gains -^^j or 20%. 

9. Sold (20 X 20) sq. rd. + 16 sq. rd. 

16. The pupil should be able to state the rule. 

19. a? + 2Ja? = 1050. 

21. ( [ (35 + 23 + 35 + 23) X 13] + [35 X 23]) -f- 9. 

914i Use first as sight problems. 

1. ^-10 = 5. 

3 4 

2. a? + ^ = 24. 

7 

3. a; + a; + 5 = 31. 

4. If i of A's money = f of B's, A's money = | of B's X f 

= 4B's. Let a; = B's, ^ = A's. a;+^= 165; ^^ = 165; 

5 5 5 

dividing by 11, f = 15 ; a; = 75. B's = $75, A's = $90. 

5 

8. After 2 days, there will be enough to feed 4 horses 4 
days, or 1 horse 16 days, or 5 horses 3\ days. 
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915l 7. An ounce avoirdupois contains 7000 gr. -i- 16 ; an 
ounce troy contains 480 gr. 

8. 4 lb. 8 oz. avoirdupois = 7000 troy grains X 4}-. 

9. The pure silver amounts to 192.9 gr. X.9; divide by 
480 to reduce to ounces, and multiply 75 f by the quotient. 

75^X192.9 X.9 
480 

11. Number of square feet = [(16 + 14 + 16 + 14) X 8] + 
16 X 14. 

Note. — When the bottom of a tank is covered with sheet lead, the side 
strips will be ^ in. less than 8 ft. high, etc., bat this small difference may be 
neglected in these four problems. 

12. Multiply the number of square feet by -^, and divide the 
product by 12. Cancel. 

21. Assessed value, J of $24000, or $18000. Taxes = If % 
of $18000. 

917. 8. Dividend = 2^% of ($50 X 65). 

918. 1. Area of surface to be papered : [(16 + 14 + 16 + 14) 
X 10]- 174 ; divided by area of roll, 24 ft. by 1^ ft. 

4. When he sells 31 gills, the grocer charges for 32 gills, or 
1^ times the correct quantity, thereby charging for ^ more than 
he gives. In 2 hhd. of 58 gal. 1 qt. 1 pt. each, there are 117^ 
gal., the dishonest gain on which is -^ of 117^ gal. worth $.80 
X ^ of 117i. 

6. 30% of cost (x) = 21. 

919. 1. (a) $ 48.50 + ($ 48.50 x y^ X ^o) = $ 48.50 + .51 
= $49.01. An&. 

Omitting days of grace, $48.50 + ($48.50 X -j^ X ^) = 
$48.50 + .48^ = $48.98J, say $48.99. Am. 

These examples should he worked with days of grace or without days of 
grac^ but not in both ways. See Art. 901. Days of grace were not abol- 
ished in New York until January 1895. 
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(b) With days of grace, this note is due Dec. 17. Term Dec. 1 
to Dec. 17 = 16 days. Discount on $49.01 for 16 days at 6% 
=$49.01 X T^ X T^ = ISp. Proceeds = $49.01 - .13 = $48.88 
Ans. 

Omitting days of grace, the note is due Dec. 14. Term = 13 
days. Discount on $48.99 for 13 days at 6% = $48.99 Xyfrr 
X ^ = 11^. Proceeds = $48.99 - .11 = $48.88. Ana. 

2. With days of grace, the amount due at maturity will be 

$ 175 + ($176 Xt^X^) = $175 + 2.71 + = $177.71+. The 
term of discount = 93 days — 33 days = 60 days. Interest of 
$177.71 for 60 days at 6% will be $1.78 nearly. Proceeds 
= $177.71 -1.78 = $175.93. More accurately, $177.7125- 
1.7771 = $ 175.9354 or $ 175.94 - . 

Without days of grace, the amount due at maturity will be 
$175 + ($ 175 X yfv X ■^) = $ 177.63 - . Interest of this 
amount for 57 days = $1.69 — . Proceeds = $177.63 — 1.69 
-$175.94. 

920. See Arithmetic, Arts. 821, 822. 

92L 9. 4 ) £ 183 14g. 8rf . 

13. Total number of days' work = 32+ 53 +41 = 126. Value 
of 1 day's work = $283.50 -s- 126. Share of first man = ($283.50 
-t- 126) X 32, Cancel. 

14. Amount furnished, $12000. The one furnishing $3000, 
or i, is entitled to ^ of $ 1800 ; the second to ^^^ of $ 1800, etc. 

16. After 10 days, there are rations for 1200 men for 30 
days ; which will last 1 man 30 days X 1200 ; and will last 1200 
men + 300 men, (30 days x 1200) -f- 1500 = Ans. 

16. Train leaving B goes 1^ times as fast as the other, so that 
meeting place will be 1^ times as far from B as it is from A. If 
X represents distance from A, Ij^x will represent distance from 
B, and a; + 1^ rr = 120, or a: = 48. Trains meet 48 mi. from A, 
or 72 mi. from B. The first train takes ^ hr. to travel the 
distance, or 2 hr. 24 min. ; second train requires the same time, 
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If hr., or 2 hr. 24 min. Time of meeting = 9 a.m. + 2 hr. 24 
min. = 24 min. past 11. 

Or, let X = time required to reach meeting point ; then 20 x 
= distance travelled by one train, and 30 a: = distance trav- 
elled by the other, and 20 a: + 30 a? = whole distance = 120, or 
a: = 2f . Time is 2f hr., etc. 

17. a; + 3a? + 6a: + 10a; = 900. 

18. Let X = share of third ; a: + 75 = share of second ; and 
a: + 75 -f- 48 = share of first. 

a: + ar + 75 + a: + 75 + 48 = 540. 

19. If 4 men need 105 hr., one man would need 420 hr., and 
6 men would need 70 hr., or (70 h- 10) da. 

20. Let X = number of dozen bought, 15 a; = cost in cents ; 
x—\\ = number of dozen sold, 16 times {x — \^ = 16 a: — 20 
= selling price ; 16 a; — 20 = 15 a;, or x = 20. He bought 20 
dozen, or 240 eggs. 

21. The interest on $250 for 8 mo. is the same as that on $ 1 
for 8 mo. X 250, and on $ 400 for (8 mo. X 250) h- 400, or 5 mo. 

22. Provisions for 3000 men would last 1^ times as long as for 
4000 men, or 18 wk. X 1^ = 24 wk. Ana. 

Or, (18 wk. X 4000) -^ 3000. 

24. Area of first plank in square feet, 20 X 1 ; of second, 
24 X a;. 24a:=20. 

x = ^ Am, in feet, or (|J X 12) in. 

26. He can pay \ %\l of his debts. Mr. Smith should receive 
$ 576 X 1^. Cancel. 

6. See table. Arithmetic, Art. 795. 

10. -23 X 11 X a: = 2749. 

18. 48 X 72 X a; = 2150.4 X 40. 

2150.4x40 . . . , 
X = — . = Ana. m mches. 

48x72 
22. 55 cts. X 6 X 54 x |f . 
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924. 1. The pupils should gradually become accustomed to 
business methods of obtaining results. In calculating 
the amount to be paid, a clerk writes the discount at *Poo^-*v 
once under the gross price. He takes ^ by dividing ^^j-* 
by 2 and placing the first quotient figure one place to $554.23 
the left. 

2. In the first example, a discount of 5% is made for prompt 
payment ; the discount here allowed is a reduction from what is 
called the " list " price. Catalogues are issued by some merchants 
on which the prices named are not the ones regularly charged, 
but are much larger so as to mislead persons that do not know 
the rate of discount allowed. Information as to this rate is com- 
municated to customers, and varies from time to time owing to 
fluctuations in the market, the '' list " price seldom being changed. 
The list price is sometimes called the "gross" price, the "net" 
price being the one actually paid. 

A bill for the Roman candles would be made out as follows : 

16 gross Roman Candles, $ 26. 75, f 428. - 

Less 60%, 256.80 

Net, $171.20 

The product by .60 is written under the "gross" total, the first 
figure being written two places to the left. 

The net cost can be directly obtained by multiplying $428 
by .40. 

7. Two, three, and even more discounts are very frequent in 
business. An article catalogued at $100 is sold, for instance, 
at $70, and customers informed that the discount is 30%. A 
later reduction in price is accompanied by a notice that a fur- 
ther discount of 10% will be allowed. This does not signify 
30% + 10%, or 40%, from the " list " price ; it means that the 
regular price of $ 70 is to be reduced $ 7, making the new price 
$63. A third discount of 5% means 5% of the last price, $63; 
etc., etc. In writing these discounts, the per cent mark is written 
only after the last. 
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% 

11. On a bill of $100, 40 and 10% gives a " net " amount of 
$60 — $6, or $54; 30 and 20% gives $70-$14, or $56; the 
former being better for the buyer by $2. 

12. $100 less ^^ and 10% = $60. The discount is $40 on 
$ 100, or 40 % . The net is 60 % . 

13. 100 - 40 = 60 ; 20% of 60 = 12 ; discount = 40% + 12% 
= 52%. Ans, 

14. Let a: = "list" price. After first discount of -J- is de- 

ducted, there will remain -— • Deducting 10% of this, or -^ of 

3 

it, there will remain -jf^ of it. A of -— = -— = 60. 

3 15 

16. The first reduction is 100% -20%, or 80% of the list; 

the second is 100% - 10%, or 90% of the former. 90% of 80% 

= ^1^ of 80% = 72%. Ans. 

16. 80% of 90% =72%. Ans. The net price is the same 
for the same discounts in whatever order they are taken. 

925. 3. -^ of 5000 (cents) = 5 (cents) ; 50a;= 5 ; etc. 

11. Value at par, $50 X 96 = $4800. Discount = $4800 
-$4476 = $324 = a;% of $4800, i.^., 324 = 48 a;; etc. 

15. $500XT^xHi 



K 3. 50% + [10% of (100% - 50%)] = 50% + 5% = 
55%. Ans. 

4. 30% + [30% of (100% - 30%)] = 30% + (30% of 70%) 
= 30% + 21% = 51%. Ans, 

6. 3^ of gross price (a;) = 729 ; -j^a; = 81 ; x = 810. 

927. 21. Cost per acre = $ 40293 -£- 396, at which price 112 
acres were sold. 

26. 40^x||X|f. Cancel. 

26. Number of hours = 365 -^ 4^^. 
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92a 2. «XT^X| = |f=180; 9a: = 14400; etc. 

4. 4250 X yfr X a: = 765. 6. 2020 X yf^ X a: = 606. 

6. arXyJiyX 3 = 240. 7. 6000 X -^ X | = 900. 

929. 1. The pupils should not be shown how to calculate 
these areas. 

2. If any difficulty is experienced in finding the areas of 
these triangles, the pupils should be referred to 1 ; after which 
they should be led to deduce the rule. Thus the area of the 
second triangle may be calculated from the figure in 1 by adding 
i of (60 X 50) to i of (60 X 50) ; that of the third by adding i 
of (60 X 60) to i of (60 X 40) ; and that of the fourth by adding 
i of (60 X 70) to i of (60 X 30). Each of these will be found 
equal to i of (60 x 100). 

3. The second rectangle is divided into three triangles, two 
of them right-angled. By deducting from the area of the rec- 
tangle the sum of the areas of the two right-angled triangles, 
they will obtain the area of the remaining triangle. 

4. The area of each of these triangles can be ascertained by 
referring to the corresponding triangle of 3. Let the scholars 
do this for themselves. 

5. The areas of the oblique-angled triangles constituting the 
first and second quadrilaterals, can be calculated by the pupils 
that have benefited by the work in 4. If they see that the area 
of each triangle of a parallelogram is equal to i (base X altitude), 
the area of the latter is equal to base X altitude. 

For definitions of quadrilaterals see Art. 1265. 

6. The area of the first is equal to the area of the rectangle, 
(50 X 60), plus the area of the triangle, i of (50 X 60) ; or 4500 
sq. ft. 

The second is made up of a rectangle and of two triangles ; 
its area is also 4500 sq. ft. 
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The pupils should be led to see that if, in the fourth, the upper 
left triangle were cut off and placed below, and if the lower 
right triangle were cut off and placed above, as indicated by the 
dotted lines, the resultant figure would be a rectangle 60 X 75. 

Gutting off botn triangles in the third, and placing them above, 
will make a 60 X 75 rectangle. 

The area of each trapezoid is equal to [^ of (50 + 100)] X 60. 

7 . The area of each of these q uadrilaterals equals ^ of (30 X 100) 
+ i of (40 X 100), or [i of (30 + 40)] X 100. 

The first three quadrilaterals are trapeziums. The last is a 
trapezoid. Which are the parallel sides ? 

8. A strip of paper of any uniform width may be used. 
Carefully cut a rectangle by making square corners with a card. 
Using the base of the rectangle as a measure, place two dots on 
the lower edge of the strip to mark the extremities of the base of 
a parallelogram equal in length to the base of the rectangle, and 
above these, at any convenient distance to the right or to the left, 
two others to mark the extremities of the opposite side of the 
parallelogram. Draw lines forming the right and left sides, and 
cut along these lines. That the parallelogram is equal in area 
to the rectangle, may be shown by carefully drawing a perpen- 
dicular at one comer ; cutting off the triangle thus made, and 
placing it, in a reversed position, on the opposite side of the 
parallelogram. 

9. See 6, third and fourth trapezoid. 

990. 2. Four faces will measure 6 ft. by 4^ ft. each, and 
two will measure 4^ ft. by 4^ ft. each. 

4. Dimensions of floor, 57 ft. by 18 ft., or 19 yd. by 6 yd. 

6. Volume in cubic feet, 4 X 4 X 12. Multiply by 1000 to get 

the weight in ounces of an equal volume of water. Multiply by 

2.8 to get weight of marble in ounces. Divide by 16 X 2000 

to reduce to tons. 

4x4x12x1000x2.8 

16x2000 
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9. Outer dimensions, 14 X 14 x 14, or 2744 cu. in. See if the 
same number of cubic inches of wood is obtained by calculating 
the volume of the wood in 6 — 2 pieces, 12 X 12, 1 in. thick; 2 
pieces, 12 X 14, 1 in. thick ; 2 pieces, 14 X 14, 1 in. thick. 

10. A cube of water 2 ft. long contains (2x2x2) cu. ft., or 
8 cu. ft. At 1000 oz. to a cubic foot, it weighs ^p- lb. X 8, or 
500 lb. The cube of iron weighs 8 times as much as an equal 
volume of water. 

A cube of iron 1 ft. long also weighs 8 times as much as a 
corresponding cube of water, or 8 times -^J^ lb. = 500 lb., 
or \ ton. 

A 8 ft. cube of iron contains 27 cu. ft., weighing 8 times as 
much as a corresponding cube of water, or 216 times 1000 oz. 
= 6f tons. 



XV 
NOTES ON CHAPTER TWELVE 

While problems requiring the pupil to find the principal, 
the rate, or the time have very little " practical " value, they can 
be so readily taught by the algebraic method that the time spent 
upon them need not be very great. A pupil that is able to 
calculate one of a series of related items is benefited by being 
required to calculate the others, if he is not compelled to resort 
to a series of ill-understood rules in order to obtain the results. 

Although there is no real difference between the algebraic 
method and the arithmetical one, a great number of scholars fail 
to obtain a thorough understanding of the latter. They can 
work a number of examples, following a model solution at the 
head of the lesson ; but they fail to grasp the underlying prin- 
ciples. By the algebraic method, x is used to represent the 
number of years or dollars, or the rate, instead of the 1 year, $ 1, 
or 1%, of the other ; but this method seems to require the formu- 
lation of a number of rules, as against practically none in the 
case of the other. 

After pupils have learned to work examples by the algebraic 
method, they can be encouraged to discontinue the use of the x ; 
but they should not be taught both methods at one time. 



Represent the required item by x. Simplify the first 
member before proceeding to solve the equation. 

1. 2000 X -I- X 3 = 300. 

100 

2. 1800 X yJt^ X a: = 144. 

117 
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4. 38+ ^^^^^^ = 40.28. 
Or, 38 X r^ X 2 = 40.28 - 38 = 2.28. 

6. 140x^XiH = ^ = ^^- 

6. x + ^J^}\^ = S9m. 

100x2 

7. 460 + ^^^^^ ^^ = 484.15. 

8. 39.60+ ^QQ^3gQ -^ ^^. 

16. Principal = $97.57 -$7.57 = $90. 

90 X T^ X a: = 7.57. 

21. Let a: = principal. 

100x360 

The interest is then found by subtracting from $ 196.92, the 
value obtained for x. 

22. First find the principal (x). 
26. See 16. 

934. The recommendation so frequently made, that all writ- 
ten work be preceded by oral exercises of the same character, 
should not be followed without some modifications. Oral work 
is necessarily accompanied by a number of devices that tend to 
simplify the task of handling numbers that are not seen ; 
written work should follow general rules in order to be learned 
by a majority of the pupils, although later they may adopt some 
of the short-cuts of their oral exercises. Even the oral addition 
of two numbers of two figures each, is done in a manner different 
from the ordinary slate method, the operation in the former case 
being commenced generally with the tens' figures, and in the 
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latter case with the units' figures. The reduction to a common 
denominator recommended in oral division of fractions, is seldom 
employed in slate work. 

The average scholar is able to handle " mental " problems con- 
taining small numbers in a way that he cannot always explain, 
although he may endeavor to stultify himself by repeating a 
prescribed form of analysis. It is next to impossible, with the 
average teaching, to get the same pupil to work some varieties of 
" written " problems containing the same conditions. 

In order to furnish a general method of treating some classes 
of examples, it has been thought best to commence with written 
work, leaving the mental exercises with their various devices 
until the former task is accomplished. 

The accompapving exercises are so simple as not to need ex- 
planation by the teacher ; but sufficient time should be given the 
pupil to work them out in his own way. They differ in this 
respect from the oral examples of a single operation containing 
larger figures, but which do not require any effort on the part of 
the scholar to determine which process is required. 

1. Yearly interest is $6 ; a year and a half will be needed 
to make the interest $ 9. 

2. The yearly interest is $ 8, making the rate 4%. 

3. Yearly interest is $4, requiring a principal of $100, at 
the given rate. 

6. The pupils may remember (Art. 878, No. 15) that 5% for 
a year is 1% for 72 da. 

6. 4% per year is 1% for 90 da. 

11. 2 mo. 12 da. = 72 da. See 6. 

12. 1% for 80 da. is (360 h- 80) % for a year. 

17. 2% for 6 mo. 

18. $ 3.60 per year is 1 cent per day. 
20. See 18. 
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x • 2 ^ 

93& First payment = -, leaving -— - remainder ; second pay- 

o 3 

ment = -J- of --- = -, leaving - remainder ; third payment = f of 

o o 3 

£ = £ ; last payment, = $ 2000. The total cost of the house, x = 
3 5 

the sum of the payments, « + « + ^ + 2000. 

O u O 



The books contain many methods of calculating interest, 
but it is questionable whether it is not time wasted in giving so 
much attention to this topic. The average person is required 
to do comparatively little work in this line ; while those called 
upon to compute interest often, learn short methods of their own 
or use interest tables. 

If a second method is to be taught at all, the one by aliquot 
parts is the most useful, as modifications of this method may be 
applied to other operations. 

6. See Arithmetic, Art. 384. 

937. A modification of the so-called " 60-day method.'* 
16. See Art. 901 as to days of grace. 

938. 21. 10% gives 2 years' interest; then 1 yr. (J of the 
foregoing) ; 6 mo. ; 1 mo.; 18 da. (-^ of 6 mo.). 

942. 46. Term, 57 da. (54 da.). 

47. Term, 92 da. (89 da.). 49. Term, 34 da. (31 da.). 

48. Term, 16 da. (13 da.). 60. Term, 187 da. (184 da.). 

943. 9. See Table, Arithmetic, Art. 1303. 

944. 11. The net price of goods catalogued at x dollars, and 
sold at a discount of 20 and 10%, will be (a?-^, or ^\ 

-C^°'iooj = 



80a; Y_ 80a; 8a; _ 72a? 
100 y 100 100 100 
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13. If the selling price of the above is $360,^^^=360; 
72a; = 36000 ; x = 500. Catalogue price = $ 500. Jlrw. 

14. 750- (i of 750) = 500; 

600 - (-^ of 500) = 500 - 5 a: = net price. 

500-5ar = 450. 
Transposing, — 5 a? = — 50. 

Changing signs of both terms, 5 a; = 50, 

a; =10. 

94S. 7. Let x = selling price of muslin. 

(84 X 40) + 105 a; = (84 X 55) + (105 X 20). 

Another way : He loses \h^ per yard on 84 yd., which is a 
loss of 15 f^ X 84. This he must make up on 105 yd., which is 
(15 f^ X 84) -f- 105 on each yard, or 12^. Selling price of muslin, 
20)2^ + 12^, or 32)2^. Am, 

8. J of them brought $120; \ of remainder, or \ of them, 
brought $96; \ of remainder, or \ of them, brought $40; re- 
mainder, or \ of them, brought $30. Total amount received, 
$286. 

9. Proceeds of gas stock, $25 X 165 = $4125. Cost of lots, 
$4125 - $27 = $4098. Number of square feet in lots, (32 X 115) 
+ (30 X 105) = 3680 + 3150 = 6830. Value per square foot, 
$ 4098 -^ 6830 = $ 0.60. Am, 

10. Two walls, each 16 X 14, and two others, each 12 X 14, 
contain (32 + 24) X 14, or (56 x 14) sq. ft. = 784 sq. ft. The 
ceiling contains (16 X 12) sq. ft. = 192 sq. ft. Adding this to 
the walls, makes a total of 976 sq. ft. 

The deductions are (8 X 4) sq. ft. X 2, and (7 X 3) sq. ft. X 3, 
or 64 sq. ft. + 63 sq. ft. = 127 sq. ft. Number of square feet to 
be plastered = 976 - 127 = 849. Cost at J^)^ per square foot 
= 2^x849 = $16.98. Am. 
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946. 1. A can do \ of the work in 1 hr., and B can do 4* of 

it in 1 hr. ; together they can do in 1 hr. (\ + 1) of the work, 
or 1^ of it ; and to do the whole work it will take as many hours 
as -y- is contained times in 1. 

l^H = lXf| = ff = 2H. ^wa.2H hours. 

2. Commission of 2|-% =^ of amount collected = $1.60. 
Amount collected = $ 1.60 X 40 = $64. Amount remitted = $ 64 
— $1.60 = $62.40. Am. 

3. i% of (i of $ 12000) = i% of $9000 = i of $90 = 
$22.50. Ans. 

Note. — It may be advisable to explain to the pupils that property is 
seldom insured for its full value, because it is not likely that a fire will 
completely destroy a building, and insurance companies reimburse the per- 
son insured, only to the extent of hiu loss. 

4. 32xa: = 6x4; 32a; = 24; ar = |f = f. Ans. | yd. or 
27 in. 

6. b% for 360 days = 1% for 72 days = 2% for 144 days. 
2% of $87 = ^ws. 

6. 2% of $176. 

7. Let a: = commission ; 40a? = amount invested; a? + 40 a; 
= 41 a; = 8200 ; x = 200. Ans. $ 200. 

8. $500 is ^ of cost, $4000. 

9. Let a; = loss, or 20% of cost; 5a: = cost; 5a? — a: = 4a: 

= selling price. 

a:, the loss, is i of selling price, 4 a?. 

10. Let a? = gain, which is 20%, or \, of the cost of the 
goods ; 5 a? = cost ; 5 a: + a:, or 6ar, = selling price. 

a:, the gain, is \ of selling price, 6x. 

Note. — The amount of money given in these two examples, 1 1200, does 
not affect either result. It may be used or not, as the pupil prefers. 

11. 3 men earn $72-s-8 in one day, or $3 per day each. 5 
men earn $15 a day, or $165 in 11 days. 
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12. 3 quarters of the cost, or ^, = 225. Cost = $300. By 

selling for $325, there is a gain of $25, or -^ of the cost, -j^ 
= 84%. Ans. 



13. 2| yd., or I yd. cost 40^; 1 yd. costs 40f^-7-f, or f of 
40f^ = Ib^. 4 yd. 1 ft., or 4^ yd., cost 16^ X 4J. 

947. The following is the solution without days of grace : 
Let X = face of the note. 

Then, x X -— r X — r = -^ = discount ; 

100 12 200 

^ — 7^:^^ = proceeds = 1000. 
200 ^ 

200 a: - a; = 200000, 

199 X = 200000, 

x= ^\%%^^ = 100b.0S. 

Face of note = $ 1005.03. Ans. 

Proof, Face of note, $ 1005.03 - 

Deduct 30 days' discount, i%, 5.03 — 

Proceeds, $1000.00 

949. 1. When days of grace are omitted, the term of dis- 
count is 90 da. 

10. Find the term, and add the number of days to March 15. 

950. 2. (a) 1 trillion, 500 billions, etc. 

6. The first quarter of 1888 contained (31 + 29 + 31) da., or 
91 da. The man was employed 60 da., and unemployed 31 da. 
His $3 additional paid the expenses of the working days. 
Deducting $2 X 31, or $ 62, for the expenses of the other days, 
his net income = $ 350 - $ 62 = $ 288. Ans. 
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6. Apr. 16, 79 to Mch. 19, '86, 8S^ mo., @ $8, $664.80 

Mch. 19, *86 to Mch. 4, '87, 11^ " " 12, 138.00 

Apr. 16, 79 to Sept. 1, '80, l4 " " 2, 33.00 

Apr. 16, 79 to Nov. 22, '82, 43^ " " 2, 86.40 

Ana. $922.20 

10. Last quarter's salary = $287 = 82% of previous quarter's 

Salary of three quarters @ $350 = $1050 ; add last quarter's, 
$287. Total for year, $ 1337. Ana. 

See Art. 784. 

To find 19 times 91, subtract 91 from 20 times 91, or 

1820 - 91. 

82 X 19 = (82 X 20) - (82 X 1). 

51x29 = (51x30)-51. 

27 X 99 = 2700 ~ 27. 

. See Art. 706. 675 -?- 37^ = 6f -*- 1 = 54 -k 3. 

136 X J = 136 - (i of 136) = 136 - 17. 

290 X 3^ = 290-29. 

64|-«- 5 =12^=12^1^- 
22 xl9i =(22x20)-(22xi). 
45 X 9^4 = (45 X 10) - (^ of 45). 
160 ^ 1^ =320-4-3. 
18|-i- li = 94^9 = 10^. 

3. At 50^ each, the cost would be $8; at 1^ apiece 
less, the cost is $8.00 — $.16 = Am. 

4. (I of 100 lb.) X 27 = 100 lb. x (f of 27) = 100 lb. X ^ 
= 100 lb. X 20^. 

Note. — The 100 ehonld not be nsed until the end; even then, 20} is 
changed to 2025 without thinking of mnltiplication, } being considered 25, 
and annexed to 20. See Art. 649. 
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6. 900 ^75 = (900-5- 100) -^(75^ 100) = 9^1. 

7. See Art. 955. 

9. (10ix4)-|-iofl0i = 42-t-5i = 47i. 
12. ^ of (33 X 42) = 33 X 21. 
15. $16i-f-$lJ = 65-*-5. 

957. 1. ^of(27^x56x37ix|f). 

2. [($4,875 X 17350) ^ 196] + [$4.9375 x 122.75] + [$.0825 
X 2240 X 2^]. 

3- a; - :jfy a: = 49739.55f . 
12. Duty = [^of(55^x45x38)]-h[20^X(45x38xtf)]. 



In multiplying by 427, the first figure of the product by 
42 (7 X 6) is placed under the 2 ; in multiplying by 832, the first 
figure of the product by 8 is placed under the 8, and the first 
figure of the product by 32 (8 X 4) is placed under the 2. 

959. These exercises contain some examples worked by short 
methods explained in previous chapters. See Arts. 650, 714, 
791, 792, and 891. 

960. See Arithmetic, Art. 384. 



2. It won 17 games out of 30. 

3. 1600%. 

4. f is what per cent of ^? ^ is what per cent of f ? -j^ is 
what per cent of -j^ ? 5 is what per cent of 6 ? J = 83^% . 

6. The deduction of the first discount leaves 80% of the list 
price ; the deduction from this of 10% of itself leaves 90% of 
80%, or 72%. 

7. One fills •)• of tank in 1 hr., the other fills ^^ in 1 hr. ; both 
together fill |^ + -I- in 1 hr., or ^ -[- -^j or i^ ; to fill fj of tank, 
it will take 24 hr. -H 7 = 3f. hr. 
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8. 6% for 60 da. =80^; for 12 da., ^ of 80^ or 16^; for 
72 da., 80^ + 16^ = 96^. Or, $4.80 for year, and \ of $4.80 
for 72 da. 

9. 16%= A; 420 = ^; etc. 



k 6. Selling price = J of |1.50 = $1.12^ ; gain = 22^^ 

= \ oi 90^. 

6. Selling price = $9.60, a reduction of $2.40 from marked 
price, or|of$12, or 20%. 

7. The rug is sold for $24. If this is ^ of marked price, the 
latter is $30. 

8. See 7. 

Note. — It is not to be expected that all the pupils* work will be short- 
ened to this extent, bat the majority of the class should be able to give 
answers at sight to these fonr examples. 

9. Find -^ of £83 28. 6d. by compound division ; do not 
reduce to pence. 

966. 4. Let X = profits first year ; then — — = profits second 
year; a; + ^ = 6970. 

6. I wish to gain 15% of $.96, or $.14f, which makes my 
selling price $.96 + $.14| = $1.10f . 

Let X = marked price. 

X - ^ = 1.104 ; etc. 

Or, writing all the foregoing in one equation : 

100 \100 / 

85 a; = .96 X 116, 

^ .96 X 115 
85 
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7. The average pupil will be able to obtain the meanings of 
these terms by inquiries of his parents, friends, etc. ; and he will 
remember much longer what he learns in this way, than if he 
finds the answer in the text-book. As the penalties for taking 
usurious interest vary in the different states, the teacher should 
ascertain the law of her own state in this matter. See Art. 1306. 
A tax bill or a policy of insurance brought in by a pupil and 
described, will add to the interest. The teacher should not spend 
too much time upon details that have no relevancy in her sec- 
tion of the country. Poll taxes, for instance, should not be 
dwelt upon in cities in which they are not collected ; etc. 

9. The use of the hogshead as a measure of 63 gal. is fast 
becoming obsolete. The term "barrel," to indicate 31|- gal., is 
occasionally used in giving the capacity of large tanks, etc. The 
U. S. authorities require prices to be stated in the currency of the 
country from which the articles are exported ; but as this would 
make the problem more complicated, the text-books generally 
give prices in U.S. money. No allowance is now made for 
leakage, the quantity actually imported being ascertained by 
measuring. 

10. A port of entry is a place in which there is "a custom 
house, established by the government. 

967. 4. Any principal — $150, $575, or $343.75— will 
double itself at 5% in (100-5-5) yr. 

12. The pupils will need to obtain a correct idea of the mean- 
ing of the word " premium " in this connection, as they will find 
it used difierently when they come to the study of Bonds and 
Stocks. The premium is the amount paid to the company assum- 
ing the risk. 



11. $ 3500 is raised on property worth $1750000; the 
rate is $3500 h- $ 1750000 = 2 mills on $ 1. The man's property 
tax = 2 mills X 24000 = $48; adding to this 1 poll tax, at $2, 
gives his total tax of $50. Ana. 
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2. Multiply the denominators of the first and the 
third ; divide the numerators of the second and the fourth. 

6. While pupils in lower grades may be permitted to 
reduce both amounts to pence, it is now time to use a shorter 
method. The sums given may be changed to 38f5. and 5|«., or 
■^^. and ■^. 

970. 1. See diagram, Arithmetic, Art. 897, Problem 2. 

18a;+15a;+18a: + 15ar + (18xl5) = 63x9, 

66 a? + 270 = 567, 

66 a; = 567 -270 = 297, 

a; = 4^. Ana. 4J ft. 

The arithmetical solution is apparent from the foregoing. The 
sides and the bottom contain 63 sq. yd., or 567 sq. ft. The bot- 
tom contains (18 X 15) sq. ft., or 270 sq. ft. The sides contain 
567 sq. ft. — 270 sq. ft. = 297 sq. ft., which is the area of four 
rectangles, whose bases measure 18 ft., 15 ft., 18 ft., and 15 ft., 
respectively, the total being 66 ft. 297-5-66 gives 4J- as the 
number of feet in depth. 

2. There are 4840 sq. yd. in an acre. (4840 X 3) -^ (^ of 242). 
Cancel. 

3. The area of a trapezoid is found by multiplying one-half 
the sum of the parallel sides by the perpendicular distance 
between them. See diagrams, Arithmetic, Art. 929, Problems 6 
and 9 ; and Art. 1265, Figs. 9 and 10. 

4. The area = / '^ + ^^^ x 60 = 30 a? + 3000. Am. 

SO SC + 3000 = 5400 ; a: = 80. Ana. 80 yd. 

5. (Q0Y^Q^Xa: = 100a;. ^n.. 

100 ar = 4000 ; a: = 40. Ana. 40 yd. 
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6. /"^iytiO^ X 60 = (a; + 20) X 60 = 60 a; + 1200. ^W5. 

60a: +1200 = 6000; a; = 80; a: + 40 = 120. 
Ans, 80 yd. and 120 yd. 

9. The number of square feet in the walls of a room 16^ ft. 
long, 14f ft. wide, and 13^ ft. high, may be obtained by adding 
the bases of the four sides, — 16| + 14f + 16^ + 14f = 6% — and 
multiplying this by their common height, 13^. Dividing by 9 
gives the number of square yards. The operation of finding the 
cost may be indicated as follows : 

10^X125X40^25^0^^^^^^ ^n..$9.26. 
9x2x3 27 ^^ ^ 

10. (20 X 17-J-) -f- 2J- gives the number of feet of carpet. Di- 
viding this result by 3 gives the number of yards. 

11. 41^ lb. X (15f X H X i). Cancel. 

12. The "development" will be a modification of the one 
given in problem 20, Arithmetic, Art. 818. In drawing the 
development, the pupil should be required to approximate the 
proper proportions, and to place the faces in the proper order. 
It is not necessary to have the top and bottom faces in the posi- 
tions shown in Art. 818. 

The surface of the four vertical faces should be obtained in 
one operation, as in 9 ; also the surface of the two horizontal faces : 

[2x(3f+2i)xli] + [2x(3fx2i)]. 

13. (135^ ^ 12J) ft. 

14. [(128 X 152 X 105) -f- 2150.4] bu. 

15. [(77 X 45 X 54) ^ 231] gal. 

16. 40 acres = (160 X 40) sq. rd. = 6400 sq. rd. The dimen- 
sions are 80 rd. by 80 rd., making 320 rd. of fence necessary. 
There will be 640 posts, at 15 ^ each ; and 5 times 640 rails, or 
3200 rails, at 10^ each. 
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17. There will be 16 fields, 4 rows of 4 fields each. Five 
parallel fences, each a mile long, and five other parallel fences of 
the same length, and perpendicular to the first, will be required. 

19. 1728 cu. in. of water weigh 1000 oz. ; 1 cu. in. weighs 
(1000 -J- 16) lb. -^ 1728 ; 231 cu. in. weigh [(1000 X 231) -^ 
(16 X 1728)] lb. 

21. Number of square feet = (320 + 210 + 320 + 210) X 6. 
Divide by 9 to obtain square yards. 

22. Area of outer rectangle in square feet = 332 X 222 ; of 
inner rectangle = (320 X 210) sq. ft. Divide the difference by 9 
to obtain square yards. 

23. Area of outside plot = (320 X 210) sq. ft. ; of inner plot 
= (308 X 198) sq. ft. 

972. 1. Each yard measured with the short yardstick con- 
tains f|- yd. ; the true length = 25 yd. X f^. 

Or, each so-called yard is -^ yd. short, and 25 yd. are ^ yd. 
short ; and the piece contains 25 yd. — ^ yd. = 24^ yd. Ans, 

4. 32 boys = 20 men. If 15 men do the work in 12 da., 20 
men do it in 12 da. X ^. 

20. Change 6 lb. 14 oz. and 23 lb. 12 oz. to ounces, or to 
pounds and fractions. 

976. 3. A and B can mow if- of the field in 1 da., all three 
can mow \ of the field in 1 da. C mows (-J- — ^) of the field in 
1 da., or -^ of it ; in 5 da. he does -^ X 5, or ij- of the work, for 
which he should receive | of $25. 

4. 5 bu.(^ 80)2^ = 400)2^. 

5bu.@ 60)2^ = 300)2^. 
a;bu. @SO^ = ^Oxp. 
{x+ 10) bu. @ bO^ = (30a: + 700)^, 
60 a: + 500 = 30 a: + 700, 
20 a: = 200, 

x= 10. Ans. 10 bu. of oats* 
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7. Total cost = (65^ X 128) + 80^ ; quantity sold = 128 gal. 
- 16 gal. Selling price per gallon = | of [(65^ X 128) + 80^] 
-f- (128 - 16). 

It is advisable to accustom children to understand that a gain 
of -J- of cost makes the selling price f of cost. 

10. On sofas sold for $1125 there was a loss of ^, making the 
selling price ^ of cost. On the remaining sofas, the selling price, 
$1125, represents ^ of cost. 

4 fifths of cost = $1125, selling price of 25 sofas. 

1 fifth of cost = $281^, loss on first lot. 

6 fifths of cost = $1125, selling price of remaining sofas. 

1 fifth of cost = $ 187^ = gain on second lot. 

Loss on the transaction, $281.25 - $ 187.50. 

The following is an algebraic solution without fractions : 

Let X = loss on first lot ; 

then 5 a? = cost of first lot. 

6x — x = 4:X = selling price = 1125. 
X = 281^ = loss in dollars. 
Let X = gain on second lot ; 

bx = cost of second lot. 
5x-\-x=^6x = selling price = 1125. 
X = 187^ = gain in dollars, 
etc. 

11. Let X = cost per egg. 

18 a: = cost of 18 eggs. 
18a; 



11 



= selling price per egg. 



18a; 7x 

Gain per egg = — ^ ~ TT » ^^^^ ^^^ ^^ ^ cents I gain -j^ 

of X cents. A gain of -^ of cost = .63^ of cost — ^^-^% . Ans, 
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18. Let X = marked price. 



100 



!*• ^ = f + f + H- 



18. Let X = cost of the horse. 

— = asking pnce = — • 

He sold it at ^ of asking price ; i.e., — of —^, or — ^• 

399 ar 



400 



= 275. 



20. Length of field in rods = (1600 + 146) ^ 18. 

21. Let 10a; represent cost, then loss = a:; and selling price 
= 9a; = $117; a; = 13; cost = $ 130. A gain of 10% would be 
$13, making the price at which he should have sold it to gain 
10% = $ 130 + $ 13 = $ 143. Ans. 

22. Wife receives — • ; son, « °^ o' ^^ "^ J daughter, $5000. 

^ + ^+5000 = a;. 

977. The ten problems of this section will call for no special 
treatment. An occasional problem of this kind has already been 
given, although, perhaps, with smaller numbers. After the 
pupils understand in 1, that the joint capital, $700, is the basis 
upon which the profits are distributed, they will have no diffi- 
culty in understanding that B is entitled to f^ of $ 182, and 
that C is entitled to i^ of $182. Cancellation should be em- 
ployed. See Art. 1121, No. 5. 

There is no need in this connection of discussing the subject 
of business partnerships that are continued for a year or longer. 
The division of profits in these cases is the subject of a special 
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agreement, and is rarely made solely on the basis of the amounts 
invested. A yearly gain of $4000 made in regular business by 
two partners, one of whom invested $1000, and the other $3000, 
might be divided in various equitable ways. The partner invest- 
ing the larger sum, might iirst take out $ 120 as interest on his 
excess of capital; and the remaining $3880 might be equally 
divided, giving one of them $1940, and the other $2060. 
Another arrangement might permit each partner to withdraw 
a fixed sum for services, say $1000, leaving $2000 to be divided 
on the basis of 1 to 3. This would make the shares ($1000 
+ $500) and ($1000 + $1500), or $1500 and $2500. 

10. Cases of this kind are found only in the books. 

979. The cost of the first item is given. The second item 

contains 451 sq. ft. ; the third contains (4 X 42 X 7^) sq. ft., or 

1204 sq. ft. ; the fourth contains (3 X 43 X 7|) sq. ft., or 989 

sq. ft.; the total of the three items being 2644 sq. ft. The 

cost @ lOd. is 

£110- 3-4 

First item, 24- 7-8 

£134-11 
Less 2J% (^), 3- 7-3i + 

Ans. £131- 3-8| 

The fraction of a penny in the discount is -^, which is nearly 
1 farthing, written \d. 

960. German currency being a decimal one, the bill is com- 
puted in the ordinary way. The duty is found by reducing the 
marks to dollars by multiplying by $.238, and taking 36% of 
the result. 



Too much stress cannot be laid upon the importance of 
requiring children to estimate the probable answer to every 
" written " problem before placing a figure on paper. The mere 
drill on the " approximations " found in the text-book is of com- 
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paratively little value, unless it leads pupils to the employment 
of this device throughout all of their work. Besides preventing 
a pupil from making a very serious mistake in an ordinary com- 
putation, the habit of careful reading that is necessarily formed 
by the scholar that is not satisfied with a simple guess, will 
tend to make his methods simpler and more accurate. He will 
learn to apply to the apparently more difficult numbers of the 
written problem the processes employed in solving the compara- 
tively simple ** mental " questions. 

While all of the pupils should not be expected to give the 
same answer to each of these examples, they should gradually 
approach more and more closely to the correct result. 

1. 480 is what per cent of 960? 

2. 52 bu. is about 3 times (17 bu. 37 lb.). 

3. 500 cu. ft. -5- 128 cu. ft. Less than 4 cords. 

4. 120 cu. ft. -5- about 1 J^ cu. ft. 

6. 1500 sq. rd. -^ 160 sq. rd. Less than 10 acres. 

6. A little less than 70 X 70. 

7. (6 X 4 X 5) X about 7|. 

8. 64 -5- -3^, or 64.3 -f- ^. More than 643. 

9. About £ 200 @ 1 4.80 to £. 

10. About 4 marks to $1. Over 400 marks. 



The teacher that is allowed any discretion should omit 
all problems relating to Bonds and Stocks. The average gram- 
mar-school pupil cannot be made to understand the subject 
without the expenditure of more time and energy than should 
be given to a topic that he will learn by himself when he grows 
older if he gets the proper foundation. 

If, however, the course of study requires that this topic be 
taken up, the teacher should aim to interest the pupils by making 
some local corporation the basis of the work. A certificate of 
stock should be obtained, or at least a copy made, which might 
be placed upon the blackboard. 
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The scholars should be led to see that large undertakings, such 
as the construction of a railroad, the building of water- works, 
and the like, require more money than any individual might 
have, or would care to risk. It then becomes necessary to 
interest a number of persons that will be willing to invest more 
or less money in the new enterprise. It is found, for instance, 
that $ 50000 will be needed to build and equip the street rail- 
road mentioned in 1. The projectors divide this amount into 500 
shares, each of which represents a one-five-hundredth interest 
in the profits. It may happen sometimes that it is considered 
advisable to interest people of small means, and who are unwill- 
ing to take a $ 100 share. In these cases the original (par) value 
of the shares may be fixed as low as $ 10 each. When the par 
value is not given, it is understood to be $100. 

In the distribution of profits, the owner of 10 shares is entitled 
to^of $2000, or $40. 

2. These profits are generally distributed annually, semi- 
annually, or quarterly. Before the time comes for ** declaring " 
the dividend, the directors of the company meet and determine 
how much money shall be thus distributed. It may be con- 
sidered advantageous to reserve a portion of the profits for the 
purchase of new cars, or for the extension of the road, etc. ; so 
that the amount distributed at any time does not necessarily 
include all that has been gained. The dividend is generally 
announced as a per cent of the capital, which in this case is 
$50000; so that the semi-annual dividend is 4%, equal to 8% 
per year. 

3. The owner of a $100 share, on which he receives $8 per 
year, is not likely to be willing to sell it for $100 if he can 
obtain only $4 per year interest on that sum of money deposited 
in a savings bank. The person desirous of obtaining stock after 
it is reasonably certain that the railroad is going to prove suc- 
cessful, will have to pay more than $100 per share. Mr. H. pays 
$150 per share, or 150% of the par value. 
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4. Mr. H. receives 4% dividend on $3000, or $120. From 
the savings bank he would obtain 2% on $4500, or $90. 

5. The $120 semi-annual dividend is 2|% on the $4500 
invested, equivalent to 5^% per year. 

6. The words " per cent " are not used in stating the price of 
stock. 

A $100 share at 164^% is worth $164^; 30 shares are worth 
$164^x30. 

7. Assuming the par value of each to be $ 100, the first pays 
$6 per year on $150, or 4%; the second pays $7 per year on 
$175, or 4%. 

The par value of $100 is assumed for convenience; a par 
value of $50 would make the cost of a share of gas stock 150% 
of $50, or $75, and its annual dividend would be 6% of $50, or 
$3, the rate on the amount invested being 4%. 

8. The buyer of stock at 125 wishes to receive 4% of $ 125, 
or $5. As the dividend is based on the par value ($100), the 
rate must be 5% per year, or 2^% semi-annually. 

9. [9Si% of ($50 X 17)] + [102J% of ($10 X 143)]. 

10. A person that desires to buy stocks is not always likely 
to know where he can find any for sale; so he goes to a stock- 
broker, who makes a business of buying and selling stocks on 
commission. This commission is a small per cent of the par 
value, the charge of ^% for buying or selling a share of the par 
value of $100 being 12^^, whether the actual value of the stock 
be $150 or $50. 

This broker receives, therefore, -J-^ of 

[($50x17) + ($10x143)]. 

11. A bond is a note issued by a corporation, and is generally 
secured by a mortgage on its property. It is a much larger 
document than the note of an individual, and frequently contains 
at the bottom a number of *' coupons," one for each half-year's 
interest, upon which is engraved the date when due and the sum 
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payable. A 10 years' U. S. 4% coupon bond for $ 1000 would 
have 20 coupons, each worth $20 when due. At the expiration 
of each 6 months, the holder of the bond cuts off the proper 
coupon and presents it for payment. A " registered " bond con- 
tains no coupons, a check for the interest being mailed to the 
owner. 

Although the railroad company in this example receives only 
$95 for each $100 bond, it promises to pay $4 interest per year, 
and $ 100 at the end of 20 years. 

In considering the rate of interest received by the owner of 
such a bond, it is not customary to complicate the example too 
much by requiring the pupils to take into account the additional 
$ 5 above the cost received when the bond is redeemed at the end 
of 20 years, although buyers of bonds include it in their calcula- 
tions. For our purpose, at present, it will be sufficient to assume 
that the purchaser of one of these $ 100 bonds receives $ 4 on 
each $95 invested, the rate being 400 -h 95, or 4^%. 

12. Omitting the question of redemption, at which time the 
purchaser for $116.50 would receive only $100, the rate is 
400-^116^, or Sm%' 

The holder of a U. S. bond knows that the face value of the 
bond will be paid in full at maturity, and that the interest pay- 
ments will be made on the dates when due ; in the case of the 
bond of a railroad, or the like, there is always the possibility 
that something may occur to prevent the company from meeting 
its obligations. 

13. The rate of income from stocks may vary at each dividend 
period, depending upon the amount of business done, etc. ; the 
rate of income from bonds is fixed as stated on their face. 

Bonds are redeemed at the time specified ; there is no reason 
why a successful company should sell out and divide the proceeds 
among its stockholders. When, however, the property of a cor- 
poration is sold, the claims of bondholders and all other obliga- 
tions must be satisfied before the stockholders receive anything. 
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14. The stock-broker's fee is called brokerage, or commission. 

16. A cotton-mill obtains material through a cotton *' factor " ; 
property is purchased through a real estate agent ; a grocer may 
buy butter, eggs, etc., from a commission merchant, the seller in 
each case remitting the amount received to the owner after 
deducting his fee, or commission. 

16. The base in insurance is the sum for which the property 
is insured; in taxes, it is the assessed value of property; in 
brokerage, it is the par value of stocks or bonds ; in commission, 
it is the sum for which goods are bought or sold ; the principal is 
the base upon which interest is calculated ; the face of the note 
is the base in bank discount ; in commercial discount, the gross 
price is the base in the first instance, the base for each subsequent 
discount being the successive remainders left after the deduction 
of the previous discounts ; in stocks and bonds, the base is the 
par value. 

17. The assessed value of property is the value for purposes 
of taxation, and is fixed annually by officers chosen for this duty, 
generally called assessors. 

18. 2\% of assessed value (a:) = $540; assessed value = 
$24000. This is | of the actual value, or 66|%. 

For various reasons, the assessed value is placed below the sum 
that would be realized by the sale of the property under favor- 
able conditions ; but care is taken that all property is assessed 
upon the same basis. 

19. If all property were assessed at its actual value, the same 
amount of taxes would be produced by a lower rate. To obtain 
$540 taxes on property assessed at $36000, the rate would be 

21. 1674 ft. = 558 yd. ; 558 yd. h- 5^ yd. = 1116 half-yd. 
-^11 half-yd., which gives 101 rd. and 5 half-yd. = 101 rd. 
2J yd. = 101 rd. 2 yd. 1 ft. 6 in. 

22. $8575 -^ $245 = 35 = number of shares. Quarterly divi- 
dend =2^% of ($100 X 35). 
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27. Each figure of the product is written two places to 
the right of the corresponding figure of the multiplicand. 

Principal, $375. 

1o 11.26 



$386.25 Amount -^yr. 
3% 11.5875 

$397.8375 Amount 1 yr. 
3% 11.9351 

$409.7726 Amount 1^ yr. 
8% 12.2931 

$422.0657 Amount 2 yr. 
1% ) 4.2206 
1% J 2.1103 

$428.3966 Amount 2 yr. 3 mo. 
Principal, 375. 

$53.3966 Interest 2 yr. 3 n 
A7iJ8. $428.40, amount ; and $53.40, interest. 

It is not necessary throughout the work to carry the multi- 
plication beyond four places of decimals. 



6. After deducting the first 25%, or i, f of list price 
remains ; a second discount of \ of this remainder leaves f of 
this remainder, or f of f of list price, or -^ of list price = 90^. 
List price = 90^^3V = 90^xV- = $ 1.60. 

7. All together can do (-J- + -^ + -J-) of the work in 1 hr. 

8. Selling price, $60 = f of value of cow ; \ of value = $60 
-j-3 = $20, the loss. 

9. Selling price, $60 = f of value of cow ; \ of value = $ 60 
-r- 5 = $12, the gain. 

966. 6. The wrong weights are -ij^, or fj of correct weights, 
so that the customer receives for $352, W of this amount, the 
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gain to the grocer being ^ of $352, or $16.50. By selling 
16^ oz. to the pound, the grocer gives ff of the proper amount, 
his loss being ^ of $ 320, or $ 10. The net gain is $ 16.50 - $ 10 
= $6.50. Ans, 

7. Cost of alcohol, $2.50 X 42 = $105 ; 3 yr. interest on $105 
= $18.90. Amount to be realized, $ 105 + $ 18.90 = $ 123.90. 
Number of gallons to be sold, 42 — 7 = 35. Selling price per 
gallon, $123.90 -s- 35 = $3.54. 

8. £4500 = $4.85x4500 = $21825. Income on consols at 
3% =$654.75. Selling price of consols, $ 21825 X. 96; value 
of U. S. bonds, $21825 X .96 -^ 108. Canceling, we obtain 
$19400; 6% of which gives the income on bonds = $1164. 
Diflference = $ 1164 - $654.75 = $509.25. Am. 

9. Number of cubic feet = 9| X 9^ X 6f = 609 ; weighing 
609000 oz. ; etc. 



11. Agent collected 80% of $4500 = $3600; on this, 
his commission at 7-^% is $270; making the amount to be 
given me = $3600 - $270. 

13. ^ X -I;- X I, or 5^ = 15.12. 
100 2 40 

Find the discount for 17 da., the time from June 20 to July 7. 

16. Ignoring the price — if he could buy 80 lb. with 81^% of 
his money, he could buy with 100%, (80 lb. h- 81^) X 100. 

17. Let a: = cost of each cow; 6 a: = cost of 6 cows; com- 

3 i> /* 18 ar 1 1 • • /* I 18^7 

mission = -— - of 6 a; = — — - ; cost and commission = ox + -— — 

100 100 100 

= 525.30. 

18. The note is discounted 35 da. after it is made, so that it 
has (93 — 35) da. to run, or 58 da. [Without grace, 55 da.] 
The interest for a year is $36, which is 10 cents a day, or $5.80 
for 58 days; etc. 

19. If the selling price (regardless of its amount) is six-fifths 
of the cost, the gain is -J- of cost, or 20%. 
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6. The walls contain [(20 + 16 + 20 + 15) X 10] sq. ft. ; 
the ceiling contains (20 X 15) sq. ft. Dividing by \^, the width 
in feet of the paper, gives the number of feet of paper required, 
which is then reduced to yards. 

991. 7. Dividend is ^% of ($9562.50 h- 1.27^). 

993. Mr. Smith wishes to pay Mr. Thompson the exact 
amount of his bill. A check on a Memphis bank for $3475.86 
would not be sufficient, as Mr. Thompson would have to pay a 
New York bank for collecting the check in Memphis. As the 
charge may not always be the same, Mr. Smith cannot know 
how much to add to the amount of his bill to cover this expense. 
From a banker that has an account in a New York bank, he 
can obtain a draft, payable in that city, for the exact amount, by 
giving the Memphis banker $3475.86 + $5.21, or $3481.07. 

Exchange is at a premium when the cost of a sight draft is 
greater than its face ; it is at a discount when the cost of a sight 
draft is less than its face. 

Bank Check. 





Quogue, J\r.T., fa/yv. d, 189 6. Jfo. /^^2, 

SHINNECOCK NATIONAL BANK. 

Pay to the order of jC&w-Iq, fC. ^A/mLyiv; f^^m 

^^vxt/i^&ixfAt^^^ [^ Dollars 



HOWELL & PENNIMAN. 



An examination of the above check will show wherein it differs 
in form from the draft. A draft may be made payable at a 
future time, whereas a check is always payable on presentation. 
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8. A%=dW; ^--^=632.18. 9. ^+^=1000. 

10. $339.66 - (2% of $339.66) = sum remaining for the pur- 
chase of dry-goods, etc., and the commission. Dividing this by 
1.02 gives the cost of the goods. 

Another method of solving the foregoing is to indicate the 

money remaining as $339.66 X .98. Using 1.02 as a divisor, and 

canceling, gives the result. 

339.66 X 98 

102 

994. 2. Noon Monday to 6 p.m. Thursday =78 hr. The 
loss in time = 35 sec. X 78 = 45 min. 30 sec. The time shown is 
6 hr. — 45 min. 30 sec. = 5 hr. 14 min. 30 sec, or 14J- min. past 5. 
4. The number of rows, 2 ft. apart in a space 36 ft. — 4 ft., 
is (32 -4- 2) + 1 = 17. The number of plants, 16 in. apart in a 
row 60 ft. - 2| ft., or 57 J ft., in length, is (57^ - IJ) + 1 = 44. 
Total number of plants = 44 X 17 = 748. 

If the rows run crosswise there will be 29 of them, each con- 
taining 26 plants. 

6. Number of revolutions = 14 mi. -h 13 ft. 4 in. 



8. Length of a degree on the equator = 25000 mi. -s- 360. 
20^ will measure (25000 h- 360) X 20. Cancel. 

9. The circumference = 18 ft. X 3.1416. Divide by 860. 
Cancel. 

10. The difference is 20^, and the distance will be about one- 
half that found in 8. 

The teacher should remember that the shortest distance 
between these two places is not measured on the parallel of 60**. 
The shortest distance between two points on a sphere is measured 
by the arc of a great circle joining the points, and the 20® are -j^ 
of a small circle. 

11. 46** 22' 30" = 46f^ The number of miles = 69J X 46f . 

12. The approximate length of the 45th parallel is 25000 mi. 
X .7071 ; the length of a degree on this parallel = (25000 mi. 
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X .7071) -5- 360; multiplying by 22J^ gives the required distance. 
Cancel. 



Time drafts are so little used that it is scarcely worth 
while to spend much time on their study. 

A sight draft being payable on presentation (except in those 
states allowing days of grace), there is no need of formal accept- 
ance. Acceptance is necessary in the case of time drafts, as they 
are not payable until the specified time after this acceptance. 

The acceptance of a draft makes the person or corporation 
accepting it liable to its owner for the amount, a draft being 
transferable by endorsement just as a check or a note. 

997. In calculating the cost of a sight draft, days of grace — 
even when allowed — do not enter into the result, this being 
included in the rate charged. Time drafts are allowed days 
of grace, except in the states given in the Appendix, Art. 1305. 
The number of states in which days of grace are no longer 
allowed, increases yearly, there being no good reason for promising 
to pay in 60 da. when the intention of the signer is to take 63 da. 

1000. 1. Although days of grace are not allowed in Cali- 
fornia, the pupils of other states should not be expected to know 
this. In states that grant days of grace, they should be allowed 
in every note or time draft, no matter where payable ; while in 
the other states, pupils should be taught not to employ them 
in any case. 

The premium on the draft = $1.75 X .840= $1.47. The 
interest (with days of grace) = $840 X y^ X ^ = $13.02. 
The cost of the draft = $840 + $1.47 - $13.02 = $828.45. Ans. 

Or, without days of grace : 

$840 Xt^X-^ = $12.60, the cost being $840 + $1.47 
- $ 12.60 = $828.87. Ans. 

Some teachers prefer to find the cost of a draft for $ 1 at the 
given premium — in this case, $1.00175 ; from which is deducted 
the interest on $1 for 93 da., or $.0155; making the cost of a 
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90-day draft for $ 1, $ 1.00175 ~$ .0155 = $ .98625. Multiplying 
this by 840 gives $825.45, the cost of a draft for $840. This 
method is not so much shorter as to make it advisable to use it. 
• 2. The discount = -^^ of $400 = -y^ of $400 = 50^. The 
interest for 33 da. = $400 X ^^ X ^ = $2.20. Cost = $400 
-$.50 -$2.20 = $897.80. Ans. 

Note. — The word "interest" is need instead of *'bank discount," to 
avoid the confusion arising from the use of "discount" with two meanings 
in the same example. 

6. The six remaining examples should be omitted by pupils 
that do not use algebraic methods of solution. Scholars that 
have readily worked the first four examples will find no great 
difficulty in solving 6-10 by means of the equation. 

The premium is $^ per $1000, or ^^^ of the face of the 

draft, X. Premium = — — -r- The interest on x dollars for 63 da. 

4000 

at 6% =a:X-7— X— rr- = ;r:r— r- Addiuff the premium to the 
^ 100 360 2000 ^ ^ 

face of the draft, and deducting the interest, gives a? + 
21 X 4000 

— ^^^^ as the cost of the draft. This may be chanced to 
2000 ^ ^ 

4000a? + a:~42a? _ 3959ar . 
4000 4000 

6. i% of $1200 = $1.60; interest for (x + S) da. = 1200 X 

TTz^'X ^T^ = T ; cost of the draft (with days of grace), 
100 360 5 ^ / f y* 

1200 U ^ + ^ -- ^2000 15 2x 6^ 11979-2a? ^^ 
* 5 10 10 10 10 10 ' ' 

Note. — Unless the pupil has studied algebraic subtraction in Chap. XV., 

he may make a mistake in the deduction , by failing to change the sign 

6 

of the second term. By writing » - + ~, he may see more clearly that 

5 5 5 

X 3 

the cost of the draft is 1200 — 1 J — - — -, etc. Without days of grace, cost 

-1200-lJ-f; etc. 
5 
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1001. 1. 15° X 3J = 50°. Am. 

2. (61 -^ 15) hr. = 4^^ hr. = 4 hr. 4 min. Ans, 

3. Difference in time = -J-l hr. = 5 hr. London time = 1 p.m. 
+ 5 hr. = 6 P.M. Ans. 

4. 2 P.M. — 5 hr. = 9 A.M. Ans. 

5. Vienna is ||- hr. later = 1^ hr. = 1 hr. 40 min. Time at 
Vienna 40 min. after 1 p.m., or 20 min. to 2 p.m. Ans. 

6. 3 hr. 40 min. = 3 J hr. Difference in longitude = 15°, X 3f 
= 55°. Ans. 

7. Difference in longitude = 75° + 30° = 105°. Ans. 

8. Philadelphia time is -^^ hr. earlier, or 7 hr. 3 p.m. — 
7 hr. = 8 A.M. Ans. 

9. Correct Washington time is ^ hr., or 8 min. earlier than 
standard time. 

10. A town in 84° west longitude is 6° east of 90°, so that its 
correct time is -^ hr., or 24 min., later. Time, 12 : 24 p.m. Ans. 

1002. 1. Longitude difference = 15° X S^. The pupil should 
see that 15x^^ = 44-5-4 = 11; so that 15°X 3f^ = 45° + H** 
= 56°. Ans. 

2. 15 ) 37 hr. 18 min. 

2 hr. 29 min. 12 sec. 

At 1 hr. to a degree, the difference in time would be 37 hr. 
18 min. ; as it requires 15° to make an hour's difference, dividing 
37 hr. 18 min. by 15 gives the result. 

Shorter methods should be deferred for the present. Using 
multiplication to obtain the difference in degrees, and division to 
obtain the difference in time, is more easily understood by 
beginners. 

3. Time difference = -^ of 87 hr. 35 min. earlier at Chicago, 
because it is west of Greenwich. Standard Chicago time is the 
time of 90°, or 90 hr. -^ 15 = 6 hr. earlier than Greenwich. 
Standard time = 1 p.m. — 6 hr. = 7 a.m. Ans. 
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4. Vessel's time is 2^ hr. earlier, showing that the vessel is 
15^ X % or 37^** west of Greenwich. Ans. 37° 30'. 

6. Time difference = 1^ hr. Longitude difference = 15° X 
1-J- = 22^°. The latter place, having the later time, is the more 
easterly ; so that its longitude is 22 J° east of 11° east, or 33° 
30' east. Ans. 

7. 3 da. 12 hr. 17 min. = 84|J hr. ; 3313.5 ^ 84^ = number 
of miles per hour. 

11. 12^ (ft.) X 3f (ft.) X X (ft.) = 730^^ = 730^ (cu. ft.) ; 

= i^ = 15^. Am. Ib^ ft. = 15 ft. 7 in. 

12. 48% = 237 bu. 3 pk. 

+ 4% = 19 bu. 3 pk. 2 qt. ^ of 48% 

Remainder, 52% = 257 bu. 2 pk. 2 qt. Am. 
14. Number of degrees = (34 X 24) -5- 48.96. 

1003. 5. 84 half-dollars - 84 cents = $ 42.00 - $ .84. 

9. After taking \, -J- are left ; when \ of the remainder is 
taken, f of remainder are left, or f of f = -J- = 4 gal. ; etc. 

1004. 6. 12 men working 8 hr. daily build 90 rd. in 15 da. ; 
7 men working 10 hr. daily build 70 rd. in ? days. 

15 da. X 12 X 8 X 70 
90 X 7 X 10 

9. 72 (in.) X 48 (in.) X x (in.) = 2150.4 (cu. in.) x 75. 

16. a; + (ar+15) + (a;+15 + 27) = 320. 

17. .64 bu. = 4 pk. X .64 = 2.56 pk. ; .56 pk. = 8 qt. X .56 = 
4.48 qt. ; 3.64 bu. = 3 bu. 2 pk. 4.48 qt. ; ^i^ bu. = 4 pk. X -A" 
= f pk. = 2J pk. = 2 pk. 2 qt. ; 3 bu. 2 pk. 4.48 qt. + 2 pk. 
2 qt. + 1 bu. 3 pk. 6.52 qt. = 6 bu. 5 qt. ; 10 bu. — 6 bu. 5 qt. 
= 3 bu. 3 pk. 3 qt. Ans. 

18. Each step takes ^ in. + 10 in. = 17^ in. = ^ yd. 
Cost = 90^ X ^ X 18. Cancel. 

24. a: + (a: + 1211) = 9891. 
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1005. Formerly, bills of exchange were issued to purchasers 
in sets of three bills, two of which were sent by different steamers 
to the foreign payee, who presented for payment or acceptance 
the one that reached him first. The third billtwas retained by 
the purchaser, to be sent in case bdth of the others failed to 
reach their destination. At present, only two bills of a set are 
issued. The second will read as follows : 

Exchange for £180 17s. 6d. New Yobk, Dec. 14, 1895. 

Sixty days after sight of this Second of Exchange (First 
unpaid) pay to the order of John W. Moran & Bro., One Hun- 
dred Eighty pounds sterling, seventeen shillings, six pence. 

Value received, and charge the same to account of 

To James Lenuon & Co., ") -n n cl a 

T.^„/^/^r. I Peter Comerford & Son. 



} 



London. 
No. 39. 

1. No deduction for interest is made for the 60 da., the quo- 
tation giving the price per pound for 60-day bills. 

The method given in the text-book is a form of the aliquot 
part method used in calculating interest. 

1007. 3. Cost in dollars = 1000 -^ 5.1626. 

4. Cost in dollars = 1874.35 X .9525 -5- 4. 

5. Number of marks = 1000 -^ (.955 ^ 4) = 4000 -f- .955. 

6. Number of francs = 1637.5 X 5.185. 

8. £437 5s. lOd, 
Less 4% , or ^, 17 9s. lOd 

£419 16s. 

Cost = $ 4.885 X 419iJ = $4,885 X 419.8. 

9. 18 pes., 44 m. each, or 792 m. 

@ fr. 25 = fr. 19800 
Less7i%, 1485 fr. 18315 
3 pes. 50 m. each, or 150 m. @ fr. 20, fr. 3000 

Less 5%, 150 2850 

Packing charges, 60.50 

fr 21225.50 
Cost of bill = 19^^ X 21225.5 = $ 4138.97. Am. 
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10. M. 3598.60 

Less 10%, 359.86 

M. 3238.74 
• Less 5%, 161.94 

M. 3076.80 
Less 24-%, 76.92 



M. 2999.88 
Freight, 165 kilos @ M. 4.80, 792.00 

M. 3791.88 
9bl^ X 3791.88 h- 4 = $ 908.87. Am. 



XVI 

NOTES ON CHAPTER THIRTEEN 

1008. The word ** endorsement " means something that is 

written on the back of a document. As applied to notes, checks, 

drafts, etc., it generally means the signature of the person in 

whose favor the note, check, etc., is made out, which is written 

on the back in order to transfer the ownership. If the payee of 

the following note sells it to William Simms, he writes his name 

on the back, as shown below. 

AccoTiirK, Va., March 4, 1897. 

Four months after date, I promise to pay to the order of 
James McWilliams, Two Hundred Dollars, value received, at the 
Pohick National Bank. 

$200^V Victor Struder. 




The effect of the " endorsement in blank " is to make it pay- 
able to any holder ; the " endorsement in full " transfers it to 
William Simms, who may transfer it to another by either kind 

of endorsement. 

149 
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Besides transferring ownership in a note, the effect of an 
endorsement is generally to bind the signer to pay the note, in 
case of default by the maker or preceding endorsers. This lia- 
bility is avoided if the endorser writes after his name the words, 
" without recourse." 

The ** endorsements " mentioned in this chapter are a record 
of the payments received by the holder of the note. This is 
usually kept on the back of the note, the date and the amount 
received being written in each instance. 

1010. Although the maker of a note is generally supposed to 
pay the interest at the end of each year, the U. S. Courts, by 
whom this rule has been formulated, do not permit the collection 
of interest upon deferred payments of interest. 

This rule is followed in all the states except Connecticut (see 
Art. 1307) for computing the amount due on notes that do not 
expressly provide for the payment of interest annually (Art. 1172). 
Connecticut pupils should learn only their own rule ; in other 
states, no reference whatever to the Connecticut rule should be 
made. 

See Art. 1307 for Connecticut-rule answers to the partial pay- 
ment examples of this chapter. 

1013. 6. Let 100 X = cost of coal \ 2x = commission. 
102 a: = cost of coal + commission = 7650. 

1015. 1. The man expended 30% of 50% of f of his money, 
or -j^ X ^ X f of it ; which was ^Jir of his money, yj^ ^ = 1-J- 
X 728 = 819 ; x = 9100 Two-fifths of $9100 equals the balance 
in bank. 

2. Cost per gallon, $ 1.50; selling price, $1.60; gain per 
gallon, 10^ on IbO^, or iV = ^l%- 

6. Let 10 a? = cost, then x will represent the loss in one case 
and the gain in another, making the selling prices 11 a; and 9ar. 

11 a; = 99 ; a? = 9, gain in dollars. 
9 a; = 99 ; a; = 11, loss in dollars, making the net Iobb $2. 
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Note. — Some teachers, wishing to avoid fractions as far as possible in 
equations, assume x for loss or gain, making 10 x» cost; ^tc. Solutions 
of this kind are given occasionally as a suggestion to be followed or not, as 
may seem most desirable. 

8. Arithmetic, Art. 924, 7 and 8. 

1016. As there is no such thing as " true discount," it is un- 
profitable to spend time upon it. Any problem involving find- 
ing the " present worth " can be solved by an intelligent pupil, 
from his previous work in interest. 

1019. 2. To 1^% of f of $25000, add f 1. 

3. Longitude difference = 5** 59' 18". See Art. 1002, 2. 

10. Number of yards = (5616 ^ 1.04) -^ If Art. 1013, 6. 

11. Term of discount 36 (33) days. Yearly interest is $30, 
which is $3 for 36 da., ^ yr. $500 - $3 = proceeds, $497. 
Without grace, the term is 33 days, the interest for which time is 
$2.75. Proceeds, $497.25. 

13. Cost of an acre = $21.78 X 5. Cost per square foot = 
($21.78x5) -J- (4840x9), the divisor being the number of 
square feet in an acre. To gain 20 % or |- of cost, the selling 
price must be f of cost. Multiplying the foregoing by -J, the 
selling price per foot will be 

$21.78x5x6 

4840 X 9 X 5 * 

In getting the number of square feet in an acre, the pupil may use 
160 X 30J X 9, unless he remembers that there are 4840 sq. yd. in an acre. 

14. Specific duty (duty by weight) = $i X 700 X 1^. Ad- 
valorem duty = 30 % of $ 1^ X 700. The sum of the two gives 
the total duty. 

1020. 7-9. See Arithmetic, Art. 384. 

1021. 4. (50 ft. + 38 ft ) — (7 ft. + 2 ft.). 

5. f of cost of horse = $ 90. Cost = $80. A selling price of 
$100 makes a gain of $20 =i of cost = 25%. Ans. 
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6. Loss = -J- of cost = 20%. Ana. 

12. 100%. 16-16. See Art. 878. 19. i% of $700. 20. $10 
for 60 da. + ^ of $10 for 5 da. 21. 200%. 22. ^ of $7. 
26. 4A-^A = 42^3. 



28. 



7a? 



= ^of 63 = 49; f = 7; a: = 56. 



8 9 '8 



29. ^ = 8J = ^, 2a: = 25; a: = 12i. Am. 12 yr. 6 mo. 

3 3 

30. 5 qt. = ^ pk. ; | = .625 ; .625 -5- 4 = .156^ = .15625. 

1022. 1. $f x5i(yd.)x4(7d.)-.-li(yd.). 

$f X ¥ X f X i- Cancel. 

2. What sum in 4 years at 6% will amount to $105.71? 
Arithmetic, Art. 1017. 

^ + (^XtJ^X 4) = 105.71; 0^ + 1^=105.71; 

100a: + 24a; =10571; 124a; = 10571; a; = 85.25. 

$85.25. Arts. 

3. Term ==-27 da. + 3 da. = -3^ yr. 

a^-(aJXT*TrXiV) = 95; ^-250""^^' ®^' 

4. Problems of this kind may be solved without finding the 
cost; 18^ per yard represents -^ of cost; what price will rep- 
resent f or ^ of cost ? If ^ of cost = 18^^, ^ will equal 2^, 
and IJ will equal 24^. Ans. 

6. 2Ai%=-^;^=lB72) a; = 5600. The whole real 

estate was worth $5600; the part remaining after the sale of 
$1872 worth = $5600 - $1372 = $4228. $14000 + $4228 = 
$18228. Ans. 

6.- 6 times (5 X 5) sq. ft. 

7. Mr. Jones paid f% of | of $48000 = ^^^ x|x -5^ 

-- $ 300. The company loses $40000 less the premium received, 
$300. 
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8. This may be solved without finding the cost, although 
many pupils will prefer the more tedious way. $764.40 repre- 
sents 91% of cost; what per cent does $894.60 represent? 

91% X 89460 213% ^r^f^^a • Aiaf 
-76440 = —2 ^ -^^^^^ ' S""'" ^^''' 

10. Cancel. $3^x25x8x8-5-128. 

11. Total cost,$252.50; loss=$252.50-$141.40 = $111.10, 
which is 44% of the total cost. 

12. [14 (yd.) + 5 -h 14 + 5] X 3. 

14. Profit $2 per ton, \ of cost. Cost = $ 198 X 3. 

16. Art. 546. A bill is receipted by writing the words, 
" Received payment'* at its foot, followed by the date and the 
name of the seller : 

Reed, JMAfvyue/yit, (lit, 8, /S^7, 

If the money is received by a clerk, he writes his initials 
underneath, preceded by the word " per " or " by." 

16. ^ = 9^; 9|a; = 8|; etc. 

17. Omit4ibu. I gave away | and | = ^^ + ^ = 1^. The 
remainder = -^ = .26| = 26f % . 

21. $3 per yd. = 80% of cost; $?= 115%. 

22. Number of gallons sold = (65 gal. X 60) -- 80 gal. = 
3820 gal. Selling price per gallon = f of $ 1542 -^- 3820. Cancel. 

23. $ 180 = \ cost ^ one horse = \ cost of other. 

24. Number of square yards in walls = (6 + 4-|-6 + 4)x3; 
in ceiling, 6x4. Number of cords = (18 X 12 X 9) -?- 128. 

25. Let X = less, x-\-\ = greater ; a: -f a; -f- ^ = 4-^. 

26. 16 cu. yd. is a;% of (10 X 8 X 2) cu. yd. ? 
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27. 672 yd. @ $2J = $1512. Discount without grace = 
$ 1612 X -j-b >? i = $ 17.64. Profit is $ 1 per yard less discount 
= $672 -$17.64 = $654.36. Ana. 

The discount for 3 days' additional (grace) = -^^^ of $ 17.64 = 
$.88, making the profit 88^ less than the above, or $653.48. Ans. 

28. 40^x[(55x600x5^)-f-27]. Cancel. 

1023. 5. The circumference of the wheel = distance traveled 
in 1 revolution = 1 mi. 94 rd. 2 yd. 1 ft. h- 526 = 6838 ft. -f- 526 
= 13 ft. = 4 yd. 1 ft. 

6. The weight in pounds = ^^ X 9| X 9^ X 6f . 

8. Rate of income received on 6% bonds = 6 -^ 1.18; rate 
on 4^% bonds = 4^-5- — -. The income being the same, and 

the same amount being invested, the rates must be equal ; there- 
fore, ^ = ^ ; 600 a; = 118 X 450 = 53100 ; x = 88^. Price 
118 X 

per $100 = $88.50. 

9. The shrinkage being 1 lb. in 10, he must sell 9 lb. for the 
cost of 10 lb. to suffer no loss. 10 lb. cost $1.80 ; by charging 
20^ per pound, he receives the cost. To gain 20%, he must sell 
for f of 20^, or 24^ per pound. Since he loses 4% of the amount 
of sales, or ^, he receives only ^^ of the price charged per 
pound. Therefore to receive 24^, he must charge 24^-i--J^ 
= 25^ per pound. 

1024. 1. 12xa; = 20xf. 

2. This may be solved by analysis, or the following method 
may be employed : 

The solid contents of first beam in cubic feet = 16 X 2-J x f ; 
of the second = xxS\x^. The second weighs -f^|| times the 
first ; its contents, therefore, = j^|g times the contents of the 
first. a; X 3i X ^= 16 X 2J X I X^^; 

a; = (16x2ix-|xMf)^(3JxM) 
= 16 X f X i X m^ X^XH' Cancel. 
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3. The carpet costs 50^ per foot. $i X 22^- X 15| h- 2J 
= Ans. Or, changing all dimensions to yards: $1^*X 7^ X 5 J 
-^- f = ^715. 

4. As a sight example, some pupils may see that the width 
of the large box is double that of each small one, and its depth 
is three times that of each small one, so that with the same 
length as the small one, it would contain 2 X 3, or 6, small ones. 
A length twice as great — 8^ ft. — is required to enable it to 
hold. 12 boxes. 

6. [iof(18ixllf)] sq.ft. 

22 X 14 X 12 X 1728 
2150.4 

Drop the decimal point in the denominator, and annex a 
cipher to one of the numbers in the numerator. Cancel. 

9. 49 X 44 X 27 -^ 231 = number of gallons. Cancel. 

10. Solve at sight. 7 yd., 6 yd., 4 yd. 

11. Number of gallons = 6^ X 6 X 7 X 1728 ^ 231. Cancel- 
ing, we obtain 1728 gal. One empties it in (1728 -r- 9) min. 
= 192 min. ; the other in (1728 h- 7) min. = 246^ min. ; both in 
(1728 ^ 16) min. = 108 min. 

12. The dimensions of the room are 6 yd. and 5 yd., and the 
carpet is f yd. wide. 6 contains f an exact number of times 
(8), so that if the carpet runs across the room it will take 8 strips 
each 5 yd. long. As 5 -j- f = 6|^, to lay the carpet lengthwise 
would require 6 strips, and f of a seventh strip, which would 
have to be cut. 

Carpet 30 in. wide, ^ yd., could be laid lengthwise without 
splitting the breadths, 5-i-|-, or 6, strips being needed, each 
6 yd. long. 

13. 36 yd. are needed to cover the floor ; including 4^ yd. 
cut off in matching the pattern, 40J- yd. must be bought at 95^. 
At 10^ per yard, the sewing and laying should cost 10^x36 
= $3.60, but the custom is to charge for the number of yards 
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purchased, 4QJ-, making $ 4.05 ; (5 X 6) sq. yd. or 30 sq. yd. @ 5^ 
= $1.50 for lining. Total cost, f38.47| + $4.05 + $1-50 = 
$44.0% or $44.03. 

14. A strip i of (18 — 15) or ^ of (21 — 18) is left uncovered 
on each of the four sides, or 1^ ft. The area of the uncovered 
space in square feet = (21 X 18) — (18 X 15). 

15. The number of square feet in the walls = (18 + 24 + 18 
+ 24) X 9. The ceiling contains (18 X 24) sq. ft. Deduct 
60 sq. ft. for two doors, 48 sq. ft. for two windows, 25 sq. ft. for 
the fireplace. The total number of feet around the four walls 
= 18 + 24 + 18 + 24 = 84 ft. Baseboard will not be required 
at the doors, 8 ft. ; nor at the fireplace, 5 ft. — a deduction of 
13 ft., making 71 running feet of baseboard, 1 ft. wide, contain- 
ing, therefore, 71 sq. ft. The total deduction from the area of 
walls and ceiling, 1188 sq. ft., are 60 sq. ft. +48 sq. ft. + 25 sq. ft. 
+ 71 sq. ft. = 204 sq. ft., leaving 1188 sq. ft. - 204 sq. ft., or 
984 sq. ft., to be plastered. 

16. The first pile contains (25 X 20 X 10) cu. ft. and costs 

$ 1400. 1 cu. ft. cost $ 1400 -^ (25 x 20 X 10). Multiplying by 

(50 X 40 X 20), the number of cubic feet in the second pile, gives 

the cost : 

$1400x50x40x20 

25 X 20 X 10 

17. Pupils that endeavor to solve a problem without examin- 
ing the conditions, will be likely to assume that this example 
resembles 16. In the latter, the cost of the second pile is 8 times 
the cost of the first ; in this one, the surface to be painted in the 
second room is 4 times that of the first room, making the cost 
$56. As they may not be familiar enough with similar surfaces 
to know the ratio, they should find the surface of each. 

1025. In dividing decimals, change the divisor to a whole 
number. See Arithmetic, Art. 663. 



1026. 2. XXV = 25000. 
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5. The furlong is seldom used. 3.7082 mi. -?- 4 = .92705 mi., 
the length- of one side. Multiplying by 8 to reduce to furlongs, 
we obtain 7.4164 fur. Change the decimal part, .4164 fur., to 
rods by multiplying by 40, obtaining 16.656 rd. ; .656 rd. = 
3.608 yd. ; etc. ; etc. 

6. See Art. 986, 7. That selling price, $3.54, must be in- 
creased i, or $.59, to gain 16|%. $3.54 + $.59 = $4.13. Am. 

7. $|X^Qx,fX^. Cancel. 
VT 27 

10. The inventors of the expression " true discount " assume 

that interest is not payable in advance. They claim that a 

borrower that promises to pay $380 at the end of 2 yr. 5 mo. 

should receive as a loan the principal that will amount to $380 

in that time. 

Let X = principal. 

Interest = xX -— r X -— = ttt^- 

100 12 200 

Amount= a; + 1?£ = 380 ; 

200 

200 a: + 29 a: = 229 a: = 76000 ; 
X = 331.88 ~. 

The principal (" present worth ") = $ 331.88. 
The " true discount " = $380 - $331.88 = $48.12. 

This "true discount" is the interest at 6% on $331.88 for 
2 yr. 5 mo. 

The interest on $380 at 6% for 2 yr. 5 mo. is $55.10; the 
diflference between the interest and the " true discount " being 
$55.10 -$48.12 = $6.98. Am. 

1027. 1. A gain of 25%, or J of cost, makes the selling price 
$9, equal ^ of cost; \ of cost, the present gain, is $9 h- 5, or 
$ 1.80. A gain of 50% would be $ 1.80 X 2 = $ 3.60. 

N. B. — It is not necessary to find the cost. 
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2. $30 in one case represents f of cost, making the gain $6 ; 

in the other case, $ 30 represents f of cost, making the loss $ 10. 

Net loss $4. 

Note. — The thoughtful teacher will recollect that every memher of the 
class does not " see through " an example in the same way, nor with equal 
rapidity. While quick work should be exacted where the question involves 
but a single arithmetical operation, time should be given, in problem work, 
to pupils that do not quickly grasp the conditions. Such as can dispense 
with unnecessary figures should be encouraged to do so as much as possible ; 
but care should be taken not to injure others by requiring them to adopt a 
short method whose underlying principles they do not thoroughly under- 
stand. Each should, to a certain extent, be allowed to use his own mode 
of "analyzing" oral problems and of setting down his written ones; 
shorter ways, however, being presented from time to time in the oral and 
blackboard work of his brighter classmates. The scholar that reaches his 
results by a circuitous course will, by these models, be led to see the time 
saved by shorter methods, and he will probably try to master some of them. 

3. Together they have $300 = a: + 2a?. 

6. $40 in 3^ yr. =$12 per year. This is produced at 6% 
by $200. Am. 

7. The interest of x dollars for 5 yr. at 6% = — ; a: + -^, or 

l§f=52;:^ = 4; a: = 40. 
10 ' 10 ' 

8. Yearly interest = $3. To obtain $18 interest will re- 
quire 6 yr. 

9. The interest is $2, ^ of principal in 3J yr. ; in 1 yr. it 
is ^ X ^ of principal, or -^^ = 5%. 

Or, the interest on $12 @ 1% for a year is 12^, or 40^ for 
^i yr. ; to obtain $2.00 interest, which is 5 times as much, the 
rate must he 5^o- 

10. I lose $25, or ^ of cost = ^^ 



102a 4. 2^+(2^+^)+(2^+si+^). 

6. Let 3a; represent the amount received by one; and 4a: 
the amount received by the other. Then, 7a; = 21.63 ; x = 3.09 ; 
4a? = 12.36, and 3a; = 9.27. Ans, $9.27 and $12.36. 
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7. [(26 X 12) X (4 X 12)] ^ (8 X 4). 

8. $10-24 X 2700 X 890. ^^^^^^ 

1500 X 356 

1044. In addition to the details usually given in a bill, an 
invoice shows the marks and the numbers placed upon each 
package shipped. In this invoice, the mark is given in the first 
column, and is the same on each case. The number of each case 
is written in the second column. Besides informing the receiver 
in what case a particular article is packed, it is required by the 
U. S. custom authorities. A certain percentage of cases in each 
invoice is examined, and their contents must agree in description, 
quantity, value, etc., with the invoice. 

1500 yd. @l^(f., £11-14- 4^ 

1500 " " 2 " 12-10 

3000 " " 1^ '' 23- 8- 9 

2889 " " 2|f " 29-11-10^ 

£77- 4-ll| 
Less ^, 1-18- Ij 

£75- 6- 4i 

Value in U. S. money, $366.53. Duty @ 50% = ^ value = 
$183.27, nearly. 

English accountants employ to a great extent a method by aliquot parts 

2889^1 6? =£12— 0— 9 ^^^ "practice." The cost of the fourth 

item is obtained as here shown. The cost at Id. 
per yard, 2889d., is easily reduced to pounds, 
etc. It is repeated to obtain the cost @ 2d. 
■^d. is J of Id., ^^d. is J of ^d., and ^ is i 
p^Q n if^i of ^d. As the smallest denomination is the 
* farthing, or J of a penny, J of }rf. is called 2 
farthings, or id., instead of }<f. 

A similar method may be used in reducing the above result to U.S. 
money. See Arithmetic, Art. 1005. The value of £50 is ascertained by 
taking i of $486.66, or 1 243.325. £ 25 = J of £50. 58. = £} ; etc. 

In assessing duties, the government ignores fractions of a dollar in the 
cost leas than J; over 50f is considered another dollar. The duty that 
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would be collected upon the foregoing would be 50% of f 367, or $183.50. 
Children should not, of course, be burdened with such details ; their 
answer should be $ 183.27. 

Some zealous teachers fall into the mistake of endeavoring to make their 
pupils familiar with the methods of calculation peculiar to some callings. 
The time assigned to the study of arithmetic can be employed more profitably 
to the scholar by giving him the ability to handle ordinary problems with 
reasonable readiness, than by dissipating his energies in trying to make him 
understand a multitude of small matters that are entirely outside of his 
present experience. The average boy would make a better accountant if 
he did not hear of taxes, partnership, insurance, bonds, stock, brokerage, 
commissions, etc., during his school life, provided the time thus misspent 
were given to elementary algebra and constructive geometry, as well as to 
better work in what are considered the more elementary portions of 
arithmetic. 

1046. The ratio of 3 to 6 is generally expressed as 1 to 2. 

1049. 3. The ratio of the price of coffee to that of sugar 
is f , or 5 to 1. 

4. A goes 1^ times as fast as B. The ratio of A to B is f , or 

5 to 4. 

5. E's earnings are to D's as 4 to 8. 

6. 3 to 4. 

10. 30 to 3 = 10 to 1. 

1050. 6. One wheel makes 70 revolutions per second ; the 

other makes 90 per second. 

7. The diameter = twice radius = 4 ft. 

8. One goes 48 mi. per hour; the other goes the same distance 
in the same time. 

9. Area of first = Gf X 4^ ; of second = ^X 2^. Ratio = 

-i — -^- Reduce. 
6|x4i 

1051. 2. Cost of farm = $75.50 X 156^ X 124.6 -4- 160 = 
$9201.52. Interest for 1 yr. on one-half of the cost = $230.04 ; 
$ 4600. 76 + $ 230.04 = $ 4830.80, amount of mortgage. Deduct- 
ing $500 then paid, gives $4330.80, balance due. 
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4. Number of cubic feet of excavation = 41^ X 8 X 33 = 
10890. The inner dimensions of the cellar are 38^ X 30 X 8, 
deducting from the length and the breadth 3 ft., which is the 
thickness of two walls. The number of cubic feet in the cellar 
= 9180, leaving 10890 cu. ft. - 9180 cu. ft. = 1710 cu. ft. as the 
contents of the walls. The cost of the excavation is $^ X 10890 
-*- 27 = $201^ ; to lay the wall, costs $16 X 17.1 = |256.60. 
Total cost, f 201.661 + $266.50 = $ 468.16f , or $ 458.17. Ans. 

Note. — One of the practices of builders in some sections is to take only 
the outside measure of walls in ascertaining the contents. The number of 
cubic feet in this case, according to their calculations, would be (41( + 33 
+ 411 + 33) X 8 X 1} - 1782 cu. ft., or 72 cu. ft. too many. By this method 
the four corners, measuring each 1} X 1} X 8, or 72 cu. ft. in all, are in- 
cluded twice. As has already been said, children sho«ld be expected to 
obtain only the correct results, leaving later experience to furnish informa- 
tion as to local usages. 

6. For $107.25 there can be obtained, at ^\%j insurance 
amounting to $107.26 ^ .0326 = $3300. If this is 80% of the 
value, the flour must have cost him $3300 -^ f = $4125, which is 
$4126 -!- 600, per barrel, or $8.25. 

The algebraic method would be : 

Let X = the cost per barrel. 

« X 500 X 80% X 3J% = 107.25 ; 
or, 600ar x | X ^ = 13a? = 107.25 ; 

X = 8.25. 

6. The bank discount is calculated on the sum due at 
maturity, which is $1260*+ interest from June 12 to Dec. 16 
(12), 186 da. (183 da.), at 6% = $1260 + $32.29 ($x31.77) = 
$ 1282.29 ($1281.77). The discount for 30 da. (including grace) 
on $1282.29 at 6% is $6.41, making the proceeds $1276.88. 
The discount on $1281.77 for 27 da. (no grace) at 6% =$6.77, 
making the proceeds $ 1276. 

8. A furnished 5 men for 20 da. and 6 men for 15 da., 
which is the same as 100 men and 90 men for 1 da. B furnished 
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the equivalent of 120 men + 180 men for 1 da. The money 
received should be divided on the basis of 190 men for A and 
300 for B, 490 in all ; and A should receive Jf^ of the sum, and 

B m of it. 

m of $857.50 = $332.50, A's share ; 
m of $857.50 = $ 525.00, B s share. 

9. Arrange the work so as to have the required term in the 
last place: 

A ditch (403 X 3 X 3) cu. ft. is dug in (62 X 13) hr. by 27 men. 
A ditch (750 X 4 X 3) cu. ft. is dug in (250 X 12) hr. by ? men. 

If (403 X 3 X 3) cu. ft. are dug in (62 X 13) hr. by 27 men, 
1 cu. ft. will be dug in (62 X 13) hr. by ^^f ^^x 3 ' 

1 cu. ft. will be dug in 1 hr. by ^^ "^ ^5 o ^^ I 

^ ^ 403x3x3 ' 

etc. See Arithmetic, Arts. 973, 974. 

. 27 men X 62 X 13 X 750 X 4 X 3 ^ 
Ans. = -— — - — - — — — — Cancel. 

403 X 3 X 3 X 250 X 12 

23a: 
10. Let X = price per barrel ; — — = cost of flour. 2}% of 

23a; 1 r23a: 23a; • . 

—7-1 or tt: of — :— » = r:r;r = commission. 
4 40 4 160 

Then 23^ + ?|£= 1508.80. 

4 160 

Note. — The words " after deducting his commissioo *' mialead some 

pupils, who think that this requires them to begin work by deducting a 

commission of ^ of the amount sent. If the purchasing agent did not 

receive motiey in advance, he would render his employer the following 

account : 

To 256 bbl. flour @ $5.75, f 1472.00 

Commission at 2^%, 36.80 

1 1508.80 

2i% on the amount sent, $ 1508.80, would be 2^ % of the cost of the flonr^ 
$ 1472, and 2^% of the f 36.80 commission. 
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A pupil that wishes to deduct the commission first, may work in this way : 

Let X = commission, then 40a; = cost of flour ; 

41aj = 1508.80; a; = 36.80. 

$1508.80, amount sent, -$36.80, commission, =$1472 left for the pur- 
chase of the flour. 

The commission to be deducted is -^ of the sum sent. 

1052. See Arithmetic, Arts. 936, 937. 

1053. Pupils generally find it most convenient to change the 
time to days, leaving the reduction to lowest terms for the sub- 
sequent cancellation. 

11. 2 yr. 11 mo. 18 da. = 720 da. + 330 da. + 18 da. = -^^ yr. 

2 356 

240 X ^ X ^^ = '^-^ = interest = 32.04 : 
^^ 100 ^^ 100 ' 

fi 

712a; =3204; x==^. 
Note. — The teacher will notice that canceling 100 and 356 by dividing 
each by 4, and reducing the equation to = 32.04, is of no advantage. 

The French method of solving an example like the foregoing, is to indi- 
cate all the work, and then to cancel : 

(a\ 240 X a; X 1068 ^ 3204 . 

^ ^ 100 X 360 100 ' 

(6) 240xa;Xl068 = 522ixl00x360; 

3 3 

^' xmxmxxm 2 ^' 

2 

The first member of equation (a) is " cleared of fractions " by multiplying 
the second number by the compound denominator, 100 X 360 ; see (&). The 
value of X is then found by dividing the second member by the compound 
coefficient of x, 240 x 1068 ; see (c). The result is then obtained by can- 
cellation. In practice, the second equation (6) is not employed, the multi- 
plication by 100 x 360, and the division by 240 X 1068, being indicated at 
the same time. 
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1054. See Art. 948. 

In states that do not allow days of grace, there will be no 
difference in these examples between the words " term " and 
''time." The notes in 19, 21, and 25 are assumed to be dis- 
counted on the day they are drawn, which will make the "term *' 
in states allowing days of grace, 3 days longer than the specified 
time. Teachers in other states are advised not to use " days of 
grace" in discount examples, no matter what is the date of the 
note or where it is made. Answers in which days of grace are 
not included, are enclosed in parentheses. 

1056. The short methods previously studied should be em- 
ployed. For 1, 2, 4, see Arithmetic, Art. 891 ; 6 and 8, see Art. 
792; 10, Art. 717; 12, Art. 716; 14 and 16, Art. 791; 17 and 
18, Art. 958 ; 19, Art. 758 ; 20, Art. 910. 

3. 1648x87^ = 1 of 164800. See Arithmetic, Art. 891. 
1fi4ft R7X ^' 2416x875 = 1- of 2416000. 7. 848x125 

on^ J J XI =i of 848000. 9. =1 of 79200. 13. =4 of 
206 deduct -fr ^^^^>^r. . /. -.-v.^rx^rN 

^ 157600. 15. =f of 1128000. 

The pupils should be encouraged to employ these 
methods, where practicable. When too many figures are used 
in blackboard work, the teacher should call the attention of the 
class to the saving of time that is rendered possible by the em- 
ployment of a shorter way. 

1056. The use of diagrams will tend to simplify these prob- 
lems for many pupils. The average scholar finds no difficulty in 
ascertaining the time difference when the difference in longitude 
is given, and vice versa; but the introduction of the other ele- 
ments tends to confuse him. 

First mark the meridian of 0° ; then locate the two places, 
writing under each the longitude, as far as given ; and above 
each, its time, as far as given. The next step is to find the time 
difference or longitude difference, writing it in the place desig- 
nated ; and from it to calculate the other, writing it in its place. 
The last step is to calculate the required time or longitude. 
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1. The difference in time is 1 hr. 24 min. The time at A is 
later ; 1 hr. 24 min. is, therefore, deducted firom 1 : 30 p.m., 
giving 12 : 6 p.m. as the time at B. 

2. The longitude difference is 36®, which gives a time differ- 
ence of 36 hr. -H 15 = 2 hr. 24 min., both of which should be 
written on the diagram. As the right-hand, or more easterly, 
place is later, the time at B is 12 M. — 2 hr. 24 min. = 9 : 36 A.M. 

3. A look at the diagram shows the pupil which difference 
must be found, from which the other is to be calculated. The time 
difference in this problem is 55 min. 30 sec, making the longi- 
tude difference 55' 30" X 15 = 13° 52' 30". As B has the later 
time, it is the more easterly. A glance at the diagram, if 
correctly made, will show the pupil that he must deduct from 
the longitude of A, 156° 48', the above difference, 13° 52' 30", to 
obtain the longitude of B, which is 142° 55' 30" west. Other 
rules than those already learned should not be given. 

4. B is 52° 36' east of 0°, or east longitude. 

6. The time difference = 101 hr. -5- 15 = 6 hr. 44 min. The 
time at A = 12 M. — 6 hr. 44 min. = 5 : 16 A.M. 

1057. 6. Long. diff. = 9° ; time diff. = 36 min. ; 9 A.M — 
36 min. = 8 : 24 a.m. 

7. Long. diff. = 25° 55' ; time diff. = 1 hr. 43 min. 40 sec. ; 
1 : 45 p.m. — 1 hr. 43 min. 40 sec. = 12 : 1 : 20 p.m. 

8. Time diff = 55 min. ; long. diff. = 13° 45' ; 156** 48' - 
13° 45' = 143° 3' W. 

1058. Find the square root of each term. After extracting 
the roots of 13-21, reduce the resulting improper fractions to 
mixed numbers. 

1059. 6. Find the amount of $ 1030.05 at 4% for 2 yr. 9 mo. 

12 da. 

7. See Manual, Art. 1026, 10. 

1060. See notes on Special Drills of previous chapters. 
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1062. 36 X 31 = (36 X 30) + 36. 36 x 29 = (36 x 30) - 36. 
Art. 953. 

106a Use chiefly as " sight " work. 675-^76 = 6f n-f = 27 
-H^3; 225^12i = 2ix8; 150^61 = 1^x16; 825-1-37^ = 
8|H-| = 66-^-3; 750-f-62J = 7|--5-| = 60-^5. 

1064. 315 X IH = (315 X 2) - (-^ of 315) ; 32x39^ = (32 
X 40) - (J of 32) ; etc. 

The square of 7^ (Art. 1032) = 7 times 7 + (2 x 7 X i), 
or 1 time 7 + J = 8 times 7 + ^; 8Jx&J- = 9 times 8 + i. 
The square of 75 is found by affixing 25 to the product of 7 by 
8, 5625 ; 85* = 7225. 

18|. X 5i = 18| X 5 (92) + ^ of 18f (6^) = 9^, See Arith- 
metic, Art. 758. 

When the divisor is a whole number, 97^ -f- 3, etc., do not 
reduce the dividend to an improper fraction ; ^ of 97^ = 32 with 
a remainder of 1^, or f ; J of f = ^. 19^ -^ 2J = ^ -5- -^ = 
96-^12; etc. 

1065. These problems are applications of the drills upon the 
preceding page. Their solution involves simply the ability to 
handle large numbers without a pencil, and does not require any 
mental effort in determining the nature of the operations required. 
It is of more advantage to the pupil to be able to obtain the 
results in examples of this kind than in the more complicated 
ones usually given in the higher grades, for which reason teachers 
should be careful not to omit them. 

6. [(30 X 16) - (i of 16)] oz. 

8. 5700 tenths -f- 19 tenths. 

10. [(12yr. x9) + (10yr.x6)]-H(9 + 6). 

16. 77^5i = 77-^V-= 77x^^ = 7x2. 

17. [(10fx6) + aofl0t)]8q.yd. 

18. 31 doz. @ Ibp. 

21 . 100 marks = $ 23.80 ; 50 marks = ^ of $ 23.80. • 



1. 


63.301 + 


63.30 


2. 


13.143 


13.14 


3. 


8.576 - 


8.58 


4. 


3.826 + 


3.83 


6. 


3.414 + 


3.41 


6. 


2.094 


2.09 


7. 


1.113- 


1.11 


8. 


.715- 


-.72 


9. 


3.818 


3.82 
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m 

24. li thousand X 16 = 20000. 

25. 6600-^87i = 66-f-| = 56xf = 8x8. 

1066. The value of *' All others" should be written directly 

in its place. See Arithmetic, Art. 384. 
To obtain results with two decimal places 
that will give a total of exactly 100, it 
will be necessary to extend the division 
to three places, as here shown, and to in- 
crease by 1 the hundredths* figure of the 
four having the largest figures in the 
thousandths' place, rejecting the thou- 
sandths' figures of the others. The usual 

100 000 100 00 ^®^^°^ ^^ calling 5 thousandths or over 

1 hundredth, does not always make the 
total correct. See 8, in which .715 — is made .72, although the 
thousandths' figure is not quite 5. 

1067. 7. (a) $28,128 x 39J = $1104.02. A payment on 
Dec. 21 is entitled to a rebate of 11 days' interest on the fore- 
going, at 7-^%, or $2.46, making the amount actually paid 
= $ 1104.02 - $ 2.46 = $ 1101.56. If paid Jan. 15, the interest 
on $1104.02 at 9% for 45 da., $12.42, would be added, making 
a total of $1116.44. 

1070. Permit the pupils to work out in their own way these 
preliminary examples. The sign : : is another form of the sign 
of equality. The rule for proportion is given in Arithmetic, 
Art. 1073. 

1074; In oral problems, pupils should generally be permitted 
to use their own method. Nothing will, be gained by requiring 
them to use proportion in the solution of these. 

1076. 1. 80% of 70^. 2. 90% of 60^. 3. 60% of 75^. 
8. 90% of 66|^. 
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1077. 11. The first discount is the given one, 30^, the 
second is 30% of the remaining 70%, or 21% ; the total 
single discount = 30% + 21% = 51%. 12. 20% +\ of (100 
-20)% =20% +20% =40%. 18. 26% +i of (100-25)% 
= 25% + 15% = 40%. The results are the same in 12 and 13, 
it making no difference which discount is taken first. 

Another method of obtaining the single discount is to ascertain 
the net per cent, and to subtract this from 100%. Thus, in 11, 
(100 - 30)% of (100 - 30) per cent = 70% of 70 per cent = 49 
per cent. The single discount = (100 — 49) % = 51 % . 

107a 21. 30 and 20% = (70% of 80%) net = 56% net. 
40 and 10% = (60% of 90%) net = 54% net." The latter, being 
the smaller price, is better for the buyer. 

1079. 1. 60% of 90% of $250 = 1135. Am. 2. 95% of 
(100-a;)% of 800, or^of i50^of^=684; canceling, 

3800 — 38 a; ^^3^. 3800 - 38a; = 3420; -38a?=-380; 38a; 

5 
= 380; a: =10. Ans, 10%. 

3. 66|% of 90% of a:, or -I of A of a? = ^= 90 ; 3a? == 450; 
a: = 150. Ans. $150. ^ 

4. 70% of (100-a;)% of 600 = 378; ^X ^^~^ X^ 

^ 2100- 21a; ^3^3. 2IOO - 21 a; = 1890 ; -21a; = -210; 

5 
21a; = 210; a;=10. Ans. 10%. 

Note. — Some pupils may prefer to use the longer 

800 method, deducting each discount m turn to obtain the net 

5 %, _40 price, and making this equal to the given net price. Thus 

760 in 2 the operations would be shown as here indicated, and 

X o/q, ?i5 the equation would be 760 - ?|^ = 684, which, after clear- 

5 o 



38 X ^°8 ^^ fractions, reduces to the form given above, 3800 — 

760 — 3g jp ^ 3420. The first method is shorter and less likely to 

give rise to mistakes. 
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6. a: = 70% of 20% of 16. 8. -^ of -^ of a? = 73.50. 

6. iof -^of ar=:27. 9. a? = f of | of 200. 

7. I of Mz^ of 5 = 3.20. 10. i of ^^~' ^ of 1.50 = .60. 
5 100 2 100 

1084. 2. There are 5280 ft. in a mile. 5280 X 176 -5- 3520 
= number of minutes. Cancel. 

= $ 9 X ^^^ X ift-. Cancel, 

4. Beduce both to pence. 

5. A receives ^^ of $576 ; etc. 

6. (580 tiles X 6 X 6) -J- (4 X 3). Cancel. 

7. -^=1500. 
400 

10. 108 (in.) X 80 X 77 ^ 231. 

11. .626 + .4375 + .75 + .09375.+ 2.46 = 312.5 x, 

12. 142.50 -s- (5.25 - 4.95) = number of tons, 475. Total 
cost = 14.95x475. 

14. The distance traveled in 1 revolution is 13 ft., the cir- 
cumference of the wheel. 

16. Three hundred forty-nine thousandths; three hundred 
(units) and forty-nine thousandths; three hundred forty nine- 
thousandths ; three hundred (units) and forty nine-thousandths. 

In dictating such numbers, it would be necessary to be still 
more explicit. 

16. 4 lb. 6 oz. 12 pwt. = 1092 pwt. ; 7 lb. 9 oz. 12 pwt. = 
1872 pwt. Ans, (£13 85. 4c?.) X 1872 -4- 1092 = (canceling) 
£ 13 Ss. 4rf. X -V^. If preferred, £ 13 8s. 4c?. may be reduced to 
pence. 

17. Total amount realized = $20000 -f$ 1500 + $1000 = 
$22500. A furnishes one-third of the $15000 capital, and is 
entitled to ^ of $22500, or $7500. Having drawn $1500 
already, he should receive $6000 additional. B's share = 
$15000-$1000 =$14000. 
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18. The gain on an article bought for 80% of its value and 
sold for 120% of its value, is 40% of its value. 40% is ^ of the 
cost, 80%, so that the gain is 50%. 

The words " per cent" occur so frequently in the foregoing as 
to confuse some children. Calling the value 100 a:, the cost 
is 80 X and the selling price is 120 x, a gain of 40 a;, which is ^ of 
the cost, 80 a;, or 50%. 

19. $ 9 half-yearly, or $ 18 yearly, is the interest on the differ- 
ence between $1200 and $750, or $450. The rate is 4%. 

21. M does i in a day; N, ^; 0, ^; together, i + i+i in 

1 da., or — "^ ^^' — = ■—- in 1 da. To do the whole work will 

60 60 

require 1 da. -^- f^ = ff da. = Iff da. 

The teacher should not neglect to have her pupils make an 
estimate of the answer of each problem before beginning work. 
They will find in doing this, that they can solve many of the 
problems without using the pencil. It will be found useful as an 
occasional class exercise to require each pupil to write on paper 
at a signal, his estimate of, say, ten problems similar tp some of the 
foregoing. Anything that will cause a pupil to read carefully 
and understandingly before setting his pencil to paper, will by 
of great value to him in problem work. See Art. 981. 

24 a: 
1086. 1. Let a: = first cost of the goods. Then, rrrp- = 

122.16 ; 24 a: = 12216 ; a: = 509 ; cost = $509. The number of 
yards purchased = 32 X 32 = 1024 ; invoice price per yard = 
$ 509 -^ 1024 = 49^11- ^. Cost of the goods, including duties, etc., 
= $509 + $122.16 + $40.96 = $672.12; total cost per yard, 
= $ 672.12 ^ 1024 = 65^^. 

2. The amount paid = $12500 + 9 months* interest on 
$3500 + 18 months' interest on $2600 + 28 months' interest 
on $2400. 
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3. At the end of 30 da., the provisions will last 1200 men 
70 da. If half the men are then withdrawn, the remaining 600 
will consume in 30 da. what 1200 men would use in 15 da., 
leaving 65 days' provisions for 1200 men. If the force is in- 
creased then by 900 men, there will be 1500 in the garrison. 
55 days' provisions for 1200 men will last 1500 men ||^^ of 
55 da. = I of 55 da. = 44 da. Total time, 30 da. + 30 da. + 
44 da. = 104 da. 

4. The ad valorem duty = 20% of 7^ X 267 X 37. The 
specific duty = 5^^ X 267 X 37 X f^. The sum of both will be 
the entire duty. 

5. |of|of^ = if; ifxiofif-f 

6. 97^% of amount = 1 762742.50. 

9. The tea cost 25^ per lb. A gain of 15^ = 60%. 

1067. These exercises should be omitted if not required by 
the course of study. 

+ Pbxmium, 
Fags of Dbaft ob — Intebxst » Cost of Dbaft 

— Discount 

1. 100 + .02 = X 

2. X - -^ -= 499.50 



3. 


1800 


+ 


4. 


X 


+ 


6. 


200 


— 


6. 


600 


+ 


7. 


1000 


— 


8. 


1200 




9. 


800 


+ 


0. 


400 





9£ 

5 

X 



1000 
18 = 1778.85 

= 701.75 



400 

.20 — 1 = X 

2.25 — 36a; = 598.95 

.75 - 60 a; = 999.25 

_ ^ = 1178.30 

^ - 3.20 = 796.80 
5 

.80 - ^ = 400.30 
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2. Interest = a: X — — X 



100 360 1000 

3. The rate is x dollars per $1000 premium; on $1800, the 

premium = |^ X a: = ^. The interest on $ 1800 for 60 days @ 

6% = 1% of $1800 = $18. The equation becomes ^+1782 

= 1778.85; ^= 1778.85- 1782 = - 3.15; 9a: = -15.75; x 

5 

= — 1.75. The minus sign indicates that it is a discount. Ans, 
$ 1.75 discount per $ 1000. 

6. Let X = time in years. The equation becomes 602.25 
-36ar = 598.95; - 36 a; = 598.95 - 602.25 = - 3.30 ; 36a; = 

3.30 ; re = II = |i. Am. ^ year = 33 days. 
36 360 360"^ ^ 

7. — .60a? = 0;a? = years ; i.e, sight. 

8. The interest = 1200 x -|- X ;^ = ^^' The equation 

100 360 10 ^ 

becomes ^=21.70; 31a; = 217; a; =7. Am. 7%. 

9. Rate = a; per M, Premium = —--- X a; = -— ; a; = 0. 
^na. Par. 1000 5 ' 

10B8. 4. , 10 sq. ch. = 1 A. = 160 sq. rd. 1 sq. ch. = 16 sq. 

rd. 1 chain = Vl6 rods = 4 rods = 16|- ft. X 4. 

6. . Each face contains 1350 sq. in. -4- 6 = 225 sq. in. Length 
= V225 in. = 15 in. 

6. Hypotenuse = 5 in. 

7. Hypotenuse = 3^ in. 

1069. Another method of subdividing square C is here 
shown, Fig. 3. From each side of (7, a right-angled triangle is 
cut, of the same dimensions as the original triangle m, leaving a 
small square X. In Fig. 4, is shown a rearrangement of these 



NOTES ON CHAPTER THIBTEEN 



173 




/ m 


A 


B 






Fio. 1. 



Fio. 2. 



Fie. 8. 





Km 
m\ 


X 






Fig. 4. 



Fig. 6. 



triangles, making a polygon equal in surface to the sum of the 
squares A and B^ Fig. 5. 

1091. 1. To find -j^, divide by 4, placing each quotient 
figure one place to the right. Nothing should be written beyond 
what is shown in the Arithmetic. To find the interest, see Art. 
983, 27. 

2. 1% each quarter. In dividing by 100, the dividend is 
repeated, with each figure two places to the right. 

3. 3% each half year. Multiply by 3, placing each figure 
of the product two places to the right. 

$1500. 
45. 

$1545. iyear 
46.35 

$1591.35 lyear. 

1092. In some 'cities, the quotations of stocks give the price 
per share. A share whose par value is $50 and which sells for 
$48, is quoted in the New York papers as worth 96 ; i.e. 96% 
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of $50. In a few places, the price is quoted as 48, meaning $48 
per share. In the examples given in the Arithmetic, the rate 
always means the per cent of the par value. 

1- (87| + i)% of ($10x240). 

2. Brokerage = i% of ($100 X 120) = $30. Value of stock 
= $11460 - $30 = $ 11430 ; value per share = $11430 -f- 120 

3. Let X = par value per share. Then (87^ + 1)% of (a; X 

150) = 5265 • ^ X 150 X 87f _ ^x 150x351 _ ^265. 
^ 100 100x4 

TT • 4.1, 11 4.- 4.1, J 5265 X 100 X 4 
Using the cancellation method, x = — — — — -— 

^ ' 150 X 351 

4. \(fo of $27500. 

5. 102^% of ($25 X 200) = selling price. Deduct there- 
from |% of ($25x100). 

6. His income is 18% of the par value ($100x60) = 
$ 1080. His investment is 450% of ($ 100 X 60) = $27000. 

$1080 is 4% {Arts) of $27000. 

Or, irrespective of number of shares, 18% -s- 4^ = 4%. Ana. 

7. The stock = $50 X 4000 = $200000. The rate of divi- 
dend = $ 20000 -5- $200000 ^-^= 10% . Am. 10% -^ 1.75 = 
5f%. Am. 

8. $10000 interest must be paid to the bondholders, leaving 
($47500 - $ 10000) $37500 to be paid as dividends on $1000000 
of stock. 37500 H- 1000000 = .0375 = 3| % . 

9. Let a; = brokerage. ^^^+ ^ of 25x360 = 15176.25; 

9000 (168i + x) = 1517625 ; etc. 
10. Let X = amount of brokerage. 

107|% of (100 X 250) -x = 26875; 

26937.50 ~x = 26875 ; 

a: = 62.50; brokerage = $62.50. Am. Etc. 
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11. $ 35050 -^1.75i=$ 20000 = par value of stock; 7|% of 
$20000 = 11500. Arts. 

12. Mr. Tower receives $30 interest, and $100, the face value 
of the bond, in six years, $130 in all. His investment was $104, 
on which he has received $130 — $104, or $26 interest in 6 yr., 
or $4.33^ per year. 4^^ 104 = .04^ = 4^%. Ans. 

1093. 1. A corporation is an association of a number of 
persons legally empowered to transact business as a single indi- 
vidual. The charter specifies the name of the corporation, the 
amount of capital, the business it is authorized to carry on, 
the powers and privileges conferred, etc. The stock is the money 
invested in the business of the corporation ; a share is one of the 
equal parts into which the stock is divided ; a shareholder is the 
owner of one or more shares ; a stockbroker is a person engaged 
in the business of buying and selling stocks on commission ; a 
dividend is &pro rata division of profits among the stockholders ; 
an assessment is a sum levied upon stockholders to meet some 
unexpected expenses, losses, etc. 

2. Income from bonds = 6% of $125 X 109 -f- 1.09 = 6% of 
$12500 = $750, an increase of $ 68.75 over the previous income 
of $681.25. 

3. Sum loaned = $ 59.57 H- 1 = $59.57x6. 

4. In 3 yr. at 7%, $1 will amount to $ 1.21 ; i.e. a payment 
of $1.21 in 3 yr. is considered equal to a cash payment of $1. 
The "present worth" of the delayed payment = $ 4235 ^ 1.21 
= $3500, which is a loss of $ 3675 - $ 3500 = $ 175. Ans. 

5. The rate on one = 5% -h (.98^ + .00^) = 5-5- .98^; on 
the other = 6% -^1.09. 

The cost of a $100 5% bond is $98.25 -f- 25 )Z^ brokerage = 
$98.50; the interest on the bond is 5% of $100 = $5; the rate 
is, therefore, 5% -f- .98^ ; etc. 

6. The time of the place being 1 hr. later than the time of the 
starting-point, the traveler is 15° east of the latter place. 
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8. As the note is stated to be due in 3 mo., which ina7 be 
assumed to include days of grace where allowed, the date of its 
maturity is Sept. 20. The amount of the note for 92 da., at 9%, 
= $2455.20. The discount on this sum at 6% from Aug. 8 to 
Sept. 20, 43 da. = $17.60. Proceeds = $2455.20 — $17.60 == 
$2437.60. Am. 

10. $4800 less 63 days' interest, $50.40, = $4749.60. 
($4797.58 less 60 days' interest, $47.98, =$4749.60.) 

1097. 4. Having found that VlO = .316 +, the pupils 
should see that Vil = .316 +. 

In pointing off, begin at the units' place, pointing off two 

places to the right or the leffc. 

7. 1.6 is made 1.60. See 10. 

109a 7. Find the amount of $467.50 at 6% from July 5, 
1881, to Dec. 19, 1885. 

8. Amount stolen = $650. The first sender is entitle to 
m of $523.25 ; the second, to fH ^^ $523.25 ; etc. 

9. Washihcktoh, D.C, Dec. 1, 1896. 
THE UNITED STATES 

ih James Rtav, Dr. 



To Services, Nov. 19-30, 12 da. 
" Traveling Expenses, 12 da., |4.00 

$12.60 $17.40 $8.25 

" Stage Fare St'mb't Fare Telegraph 



45 

48 


65 
00 




33 


16 


fl26 



80 



10. The account for the first quarter, exclusive of box rents, 
is $124.96. On $50, the commission allowed =$50. On the 
remaining $74.96, the commission is 60% =$44.98. Total = 
$77 + $50 + $44.98 = $171.98. 

Salary for the year = $171.98 +$194.01 +$174.08 +$167.87 
= $707.94. 
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1099. Base' + perpendicular* = hypotenuse' ; S^=VB*-j-F'-. 

1. 225 + 64 = a;* ; a;* = 289 ; ar = 17, hypotenuse. 

2. 1225 + x' = 1369 ; x" = 1369 - 1225 = 144 ; a: = 12, per- 
pendicular. 

3. a:* + 225 = 1521 ; x" = 1521 - 225 = 1296 ; a: = 36, base. 

UOO. 11. Let X = perpendicular. Area = -J- (200 + 160) X 
a; = 180 a; = 32400 ; x = 180. 

12. i(20 + a?)xl5=225; §22±i^ = 225; 300 + 15ar = 

450; 15a: = 450-300=150; a:=10. 

13. i (a: + a; + 6) X 10 = (a: + 3) X 10 = 10a; + 30 = 150; 
10a = 150 -30 =120; a: = 12, a; + 6 = 18. 12 rd. and 
18 rd. Ans. 

14. The base = 7 rd. ; the altitude, or perpendicular, = 24 rd. 
Area = ■J-(24 X 7) sq. rd. 

15. Number of stones = (84 X 36) ^ (6 X 3). Cost = $ IJ X 
(28 X 12). 

16. The angle of 90** indicates a right-angled triangle. 
Hypotenuse = 20 chains. Number of chains of fence = 12+16 
+ 20 = 48. 1 chain = 66 ft. = 4 rd. Number of rods = 48 X 
4 = 192. 

17. A perpendicular let fall from the upper right corner 
would form a right-angled triangle, whose perpendicular is 40 ft., 
base 30 ft., making the hypotenuse = Vl600 + 900 ft. = 50 ft., 
the fourth side. 

The number of yards of fence = (40+ 70 + 50 + 100) X 5^. 
Area in acres = [^ of (70 + 100) X 40] -f- 160. 

18. The diagonal is the hypotenuse of a right-angled triangle 
whose other sides measure, respectively, 90 yd. and 120 yd. 

19. The diagonal = V1296 + 729 chains = 45 chains. The 
distance by the road = 27 chains + 36 chains = 63 chains. 
The saving is 18 chains, of 22 yd. each. 
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20. A 40-acre field contains 6400 sq. rd. Each side measares 
V6400 rd. = 80 rd. The diagonal = VSO* + 80*. 

1101. 1. Thelossis^of the cost, $300. 

2. If 3 boys solve 3 problems in 3 min., 1 boy will solve 
1 problem in 3 min., and 6 boys will solve 6 problems in 3 min. 

Or, 3 boys will solve 6 problems in 6 min., therefore 6 boys 
will solve 6 problems in 3 min. 

3. The 3 boys eat 12 cakes, 4 each ; for which the third boy 
pays 12^, or 3^ apiece. The boy that brought 7 cakes supplies 
3 ; for which he should receive 9^. The other boy furnishes 1, 
and is entitled to 3 ^. 

4. The cost of the article is 50^ ; a sale for $2.00 is a gain 
of$1.50, or300%. 

6. A 6-ft. fence needs 2 posts, one at each end ; a 12-ft. 
fence, 3 posts ; a 30- ft. fence, 6 posts. 

7. One half is profit, the other half is the cost. The profit 
equals the cost, and is 100%. 

8- i^xAa; = ^rc' = 60; 3 a;» = 1200 ; a:» = 400 ; a: = 20. 

9. ^ = 90. 

400 

10. The difference between 28 and 75, inclusive, =(75 — 28) 
+ 1. 

1102. 2. The quantity of provisions for each man = 2^ lb. X 
20 = 45 lb. To last 24 da., the allowance should be 45 lb. ^ 24 
= li lb. = 1 lb. 14 oz. 

5. 80i min. X 112 -s- 46. Cancel. 

6. See Arithmetic, Arts. 821, 822. 

7. First beam contains (66 X 10 X 8) cu. in. The second 
contains (a? X 12 X 12) cu. in. The contents of the latter = ^^ 
times the contents of the former. 
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3024x66x10x8 



a: X 12 X 12 = 



924 
3024 X 66 X 10 X 8 



= 120. 



924 X 12 X 12 

Am, 120 in. = 10 ft. 

9. The weight of the provisions = 3 lb. X 32 X 45. Dividing 
by 40 gives the daily allowance for the increased crew ; dividing 
this by their number, 32 + 16, gives the allowance of each. 

3 lb. X 32 X 45 
40 X 48 

12. The difference in deposits = $450, which sum produces 
$ 18 interest. The rate is 4% . 

14. $7500 at x% for 3^ years produces $1125 interest. 

15. fAof^Vf— of^l=40;-^— i^ = ^=40; 
UOO 27 VlOO 2; ' 200 200 200 

a?=8000. 

1«- [r^of (a: + 400)]-(y^of rp) = 30; 

5£+2000 _ 4^ ^ QQ 
100 100 

5a: + 2000 -4 a; = 3000, 

X = 1000, 
a? + 400 = 1400. 
Ans. $1000 at 4%, $1400 at 5%. 

17. fA of i^V f— of -1 = 2940. 
VlOO 5>/^U00 bj 

19. A receives fj^ of selling price; he invested, therefore, 
l^of $600; etc. 

20. F receives ■^. E's share is ^ more than D's. If ^ 
= $90, T|ij = $45; Fs share, ^2^, = $ 315. 

21. The bank receives at the end of 63 days, the sum loaned, 
$593.70, + $6.30 interest. The problem is: At what rate will 
$593.70 produce, in 63 days, $6.30 interest? 
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_ 630xl00x360 _^i2g 
"" 59370 X 63 ^^• 

22. The two supply pipes fill i + i» or 4» oi tank in 1 hour. 
If all the pipes are set to work when the tank is full, the ex- 
haust pipe takes off each hour ^ of the tank more than the 
others supply. To empty the tank would, therefore, require 6 
hours. 



U03. 7. The diagonal = Vl37i^ + 137^'. 

9. Let 100a: = value. Buying price = 90a; ; selling price = 
110a; ; gain = 20a;, which is ^ of the cost, 90a;, or 22f %. 

10. 420 ^ -^- (f ^ - 1 ^ ) = number. 

1106. 1. $500 -^ f = cost of one portion ; 500 h- |- = cost of 
other portion. 

4. If "I of farm is sold for f cost, the selling price of the 
whole farm at the same rate would be f cost -^ f = f cost, mak- 
ing the gain \ cost = 12^%. 

7. 10^ per bu. of 60 lb. = 16f ^ per 100 lb., or J^ higher 
than 16^ per 100 lb., or ^ of 16^ higher, or ^%, 

8. See Art. 1084, 15. 

10. If -J of the selling price is profit, the cost must be f of 
the selling price ; the latter is therefore -J of the cost. This is a 
profit of "I of the cost, or 66|^%. Ans. 

Or, a profit of 2-fifths on a cost of 3-fifths is f of the cost. 

11. a; + 4^^ = 60J. 
14. 1^% of ^=150. 

17. See Arithmetic, Art. 915, 0-8. 

22. (100 -f- 5^^) years. The $200 is unnecessary. 

23. (96 X 48 X 45) -^ (231 X 31 J). Cancel. 
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24. 20 acres = 3200 sq. rd. Each side measures V3200 rd. 
The diagonal = the square root of the sum of the squares of two 
equal sides. The square of each = 3200. 

The diagonal = V3200 + 3200 rd. = V6400 rd. = 80 rd. 

Note. — By constrncting a square on the diagonal of a square, the pupils 
will see that the former will be twice as large as the latter ; that is, that a 
square on the diagonal of the above will contain 6400 sq. rd., making each 
side 80 rd. 

In the above example, the square root of 3200 should not be extracted. 

1107. 6. Find the proceeds of $1572.50 for 81 da. (Omit- 
ting days of grace, the proceeds for 78 da. = $1552.06.) 

9. One costs S5\% of $ 1500 ; the other costs 102^% of $ 1300. 

10. ($2562.50 H- 1.025) ^ $62.50 = number of acres. 

1. It is frequently difficult, for various reasons, to measure 
the altitude of a triangular field. On this account, a method of 
determining the area when the lengths of the sides are given, is 
useful, even though the underlying principles be not understood. 
A pupil can satisfy himself as to its accuracy, by calculating the 
area of the right-angled triangle in 3, and of the isosceles tri- 
angle in 5. 

2. The half sum = i of (35 + 84 + 91) = 105. The re- 
mainders are : (105 - 35) 70, (105 - 84) 21, and (105 - 91) 14. 
Area = Vl05 X 70 X 21 X 14 sq. ft. = 1470 sq. ft. 

3. This is a right-angled triangle, since 21* + 28' = 35'; its 
area, therefore, is ^ of (21 X 28) sq. rd., or 294 sq. rd. 

By the other method, the area = V42 X 21 X 14 X 7 sq. rd., 
or 294 sq. rd. 

4. The sides of one triangle measure 39, 52, and 65 rd. re- 
spectively. Its area = V78 X 39 X 26 X 13 sq. rd. = 1014 sq. 
rd. The sides of the other are 25, 60, and 65 rd., respectively ; 
and its area = V75 X 50 X 15 X 10 sq. rd. = 750 sq. rd. The 
area of the quadrilateral = 1014 sq. rd. + 750 sq. rd. = 1764 sq. rd. 
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Each of these triangles is right-angled, AC being their com- 
mon hypotenuse. Their areas are \ of (39 X 52) sq. rd., and \ 
of (25 X 60) sq. rd., respectively. 

6. Since the altitude AC, Fig. 2, Arithmetic, Art. 1263, of 
an isosceles triangle divides the base into two equal parts, BC 
= 15 yd. -4(7' = ^^-£e» = 625~225 = 400;^a=20yd. 
The area = i of 600 sq. rd. = 300 sq. rd^ 

The area by the other method = V40 X 10 X 15 X 15 sq. yd. 

6. In the right-angled triangle ACB (Art. 1 263, Fig. 2 ), BC 
^ \ of 96 ft. = 48 ft ; ^^ = 64 ft. ; AC^ V64'' - 48" ft. = 
V4096 - 2304 = 1792 ft. The area = ^ of (96 X 42.332) sq. ft. 

7. \ sum = 9 ft. Area = V9 x 3 X 3 X 3 sq. ft. 

8. The base = V70" - 42' ft. = 56 ft. Area = ^ (42 X 56) 
sq. ft. 

9. V50* — 48' = 14, the number of feet in one-half the base. 
See Fig. 2, Arithmetic, Art. 1263. 

10. The common base of the two triangles will be one di- 
agonal, 2 in. The altitude of a triangle will be one-half the 
other diagonal = V2' — 1* in. = V3 in. = 1.732 in. The diago- 
nal = 3.464 in. The area of each triangle = -J- (2 X 1.732) sq. 
in. = 1.732 sq. in. The area of the rhombus = 3.464 sq. in. 

11. The scholars should be led to ascertain for themselves the 
approximate relation between the diameter of a circle and its 
circumference. Place a point marked on the circumference of a 
spool, or something similar, on a given point on the surface of 
a sheet of paper. Roll the spool until the point on the circum- 
ference again touches the surface of the paper. The distance 
between the two points on the paper will be equal to the cir- 
cumference of the circle. Measure this distance very carefully, 
also the diameter of the circle, and ascertain the ratio. 

12. See Art. 1274, 6-14, for the reason for the rule for de- 
termining the area of a circle. 

13. The \ circumference = ^ (2a: X 3.1416) = 3.1416a? ; the \ 
diameter = x ; the area = 3.1416a: X a; = 3.1416a;*. 
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14. 3.1416a;» = area = 314.16. 

a;' = 100; a: = 10. 

16. Diameter = 15.708 ft. -j- 3.1416 = 5 ft. 

Area = [(^ of 15.708) x (^ of 5)] sq. ft. 

1106. The balance, $851.72, is found by adding the credits, 
and subtracting from $2535.35 in one operation. See Art. 384. 

1110. 1. Amount of $500, July 25 to 
April 1, 250 da., $520.83 

Amount of $100, Sept. 18 to April 1, 195 da., $ 103.25 

"$200, Feb. 5, " -" "55 " 201.83 305.08 

Due April 1, 1894, $215.75 

3. Amount of $600 for 354 da., $635.40 

" $300 " 152 " $307.60 

" $200 " 57 " 201.90 509.50 

Due at settlement, $ 125.90 

6. In the debit column, place the interest for 329 da., $46.06. 
The total of this column is written on the same line as the total 
of the credit column, and is $ 886.06. The amount is also written 
as the total of credits. The total interest ($28.38) on $500 for 
297 da., $24.75, and on $200 for 109 da., $3.63, is written among 
the credits ; and the cash payment is ascertained by writing in 
its place the sum necessary ($157.68) to make the total, $886.06. 
See Art. 384. 

6. From the amount of $ 725 for 234 da. + the amount of 
$603 for 174 da., take the amount of $600 for 183 da. + the 
amount of $300 for 37 da. 

1113. 3. The field contains 160 sq. rd. X 7^. Its lengt h is 
(160 X 7^ -4- 30) rd. = 40 rd. The diagonal = V40^ + 30'' rd. 
= 50 rd. 

4. The rate per cent that will produce $36 interest in If yr. 
is 7|. The interest on $212.50 at 7-^% for the given time = 
$52.02. Ans. 



184 MANUAL FOK TEAGHEBS 

Or, the problem may be solved as follows (Arithmetic, Art. 
974): 

Interest on $300 for 20 mo. is $36, 
" $212.50 " 40| " " ? 

$36 X 212.50 X 404 _ $36 X 212.50 x 204 
300 X 20 300 X 20 X 5 

5. The date not being given, the number of days is taken as 
120 + 3. The proceeds for 120 da. = $ 490. 

8. The interest on $635 for 205 da. at 5% = $18.08. 

Amount = $ 635 + $ 18.08 = $ 653.08. 



XVII 

NOTES ON CHAPTER FOURTEEN 

1. The total interest on the given sums of money is 
equal to the interest of $ 3000 for 1 mo. As the total sum is 
$1000, the interest of $3000 for 1 mo. equals the interest on 
$1000 for 3 mo. 

1116i 3. Since the time is required, the products may be 
expressed in years (or months or days), and their total divided 
by the total of the multipliers. 

2 yr. X 600 = 1200 yr. 

li " X 500 = 750 " 

1 " X 300= 300 " 

f " X 400 = 300 " 

? X 1800 = 2550 

Am. 2550 yr. -*- 1800 = 1 yr. 5 mo. 

6. [(15 da. X 200) + (30 da. X 300) + (45 da. X 400)] -^ (200 
+ 300 + 400). 

6. [(1 mo. X 210) + (2 mo. X 210) + (3 mo. X 210) + (4 mo. 
X 210)] ^'840. 

Since the sum due at each period is the same, the 210 may be 
omitted ; (1 mo. + 2 mo. + 3 mo. + 4 mo.) -j- 4. 

7. [(2 mo. X 320) + (4 mo. X 160) + (5 mo. X 240) + (6 mo. 
X 240)] -s- 960. 

Or, (2 mo. X J) + (4 mo. X i) + (5 mo. 5< i) + (6 mo. X \) 
= 4^ mo. Ans, 

8. (2 mo. X ^) + (3 mo. X i) + (4 mo. X i) + (12 mo. X A) 
= 7|| mo. = 7 mo. 26 da. Ans, 

186 
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9. (0 mo. X i) + (3 mo. X i) + (6 mo. X |) + (9 mo. X |) = 
4^ mo. Arts. - 

10. [(0 da. X 300) + (30 da. X 800) + (60 da. X 1000)] h- (300 
+ 800 + 1000) = 40 da. July 1 + 40 da. = Aug. 10. Ans. 

1117. 11. The total amount received -h number of bushels 
sold = average price. 

The arrangement of the work may follow that given in 
Art. 1116, Problem 3. 

12. The first puts in the equivalent of 180 cows for a week; 
the second, 120 cows for a week ; 

the third, 180 cows for a week ; a 15 X 12 = 180 
total of 480 cows for a week. The ^0 X 6=120 
first should pay Jf^ of $84; 18x10=180 
the second, Jf^ of $84; the 480 : 180 ::$84 : a: 

third, m of $ 84. 480 : 120 : : $ 84 : y 

Proportion is commonly em- 480 : 120 : : $84 : z 

ployed in working examples of 

this kind. As the whole number for a week (480) is to the first 
man's number for a week (180) so is the whole rent ($84) to the 
first man's share (x). The second proportion is used to ascer- 
tain the second man's share (y) ; and the third, to ascertain the 
third man's share (z). 

13. A furnishes $2000 for 2 yr. and $1000 for 1 yr., which 
is the equivalent of 

$5000 for a year. B 2000x2 = 4000 
furnishes the equiva- ^^^ X 1 = 1000 5000 
lent of $6000 for a 3000x2= 6000 



year. The total is 11000: 5000 :: $1100: A 

$ 11000 for ayear, and ^^qOO : 6000 : : $1100 : B 

the profits of $1100 

are distributed in the ratios of -f^^ and i^^ft^, as indicated By 
the proportions here given. A receiver. ^ 500 of the profits and 
his capital of $3000, or $3500 in all. B receives $3600.- ; . 



NOTES ON CHAPTER FOURTEEN 187 

14. 40 a: + 30 (100 - a;) = 36 X 100, 
40 a? + 3000 — 30x = 3600, 

40a; -30 a; = 3600 -3000, 
10 a; = 600, 

a; = 60 = number of bushels at 40 ^, 
100 — a; = 40 = number of bushels at 30^. 

15. ^^60 X a?) + (50 X 80) = 52 (a; + 80). 

60 a; + 4000 = 52 a; + 4160; etc.; 

that is, X bu. @ 60^ + 80 bu. @50^ = (x + 80) bu. @ 52^. 

16. A does 3j^ in 1 da. ; B does -g^ in 1 da. ; both do ^ + -g^ 
= 3^ in 1 da. They finish the work, therefore, in 12 da., and 
receive $60. If A does ^^^ in 1 da., in 12 da. he does ^, and 
should receive ^ of $ 60 = $ 36. B should receive $ 24. 

17. O's capital of $4000 for -J- yr. may be considered as $2000 
for a year. This, with $4000 furnished by A and B, makes the 
capital $6000. A takes -J^M' ^^ i ^^ *^® profits ; etc. See 13. 

: 180 tons : A's share. 
: 180 tons : B's share. 
: 180 tons : O's share. 

19. Let X = number of quarts of water, then 40 — a; = num- 
ber of quarts of milk. 40 quarts of the adulterated article at 5 ^ 
per quart = 200^. (40 — ar) quarts of milk at 6^ per quart = 
(240 — 6 a:) ^. x quarts of water cost nothing. 

200 = 240-6 X, 
64? = 40, 
a; = 6|. 

The can contains 6-| qt. water and 33^ qt. milk. 

1120. 1. $999 = rentforlyr. 10. mo. 6da.,or22Jmo. The 
rent for 1 mo. = $999 -4- 22^ = $ 999 X yfy ; for 12 mo. = $999 
X tIt X 12. 

2. What per cent of 55 oz. is 121 oz. ? 



18. 600 : 180 

600 : 105 
600 : 315 



X 



100 



of 55 = 121; 55 a; = 12100; a; = 220. 
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3. The field contains 1600 sq. rd. ; each side measures 40 rd., 
or 220 yd. ; etc. 

4. A solves 20 per hour ; B solves 15 X ^, or 16^, per 
hour; both solve 36^ per hour. To solve. 100 will require 
(100 H- 36^) hours. 

6. Six faces, each containing (15 X 15) sq. in. 

7. Cost 90^. See Arithmetic, Art. 924, 7. Selling price 
= 90^Xl.43|. 

8. March 4, 1861, + 4 yr. 1 mo. 11 da. = Apr. 15, 1865; 
Apr. 15, 1865, - 56 yr. 2 mo. 3 da. = Feb. 12, 1809. Ans. 

9. The selling price, $4.50 = 90% of cost ; the latter is, 
therefore, $5 per barrel. Loss per barrel, 50^ ; on 50 bbl., $25. 

A profit of 6% =30^ per barrel; the gain on 100 bbl. = 
$30. Net gain = $5. Ans. 

10. 60% of 66|% =40%. If -^ of a number = 810, the 
number = 810 X J^ = 2025. 

Note. — Observe the difiference between this example and 8 of Art 1101. 

1121. 1. Having used ^ of ^^ box, the remainder = ^ of ^^ box 
= ^3^ box. If ^ box = $^, a box = $^ X 14 = 68^ X 14 = 
$9.52. Am, 

3. The 40-ft. ladder forms the hypotenuse of two right- 
angled triangles ; CU&nd JDU, Arithmetic, Art. 1250, Problem 9. 
OAy one perpendicular, measures 21 ft. ; DB^ the other, measures 
33 ft. AJB iQ the width of the street. 



^^=V40*-2P; ^^ = V40'-33'; AE+EB = AB. 

4. 16oz.:12oz.::$28:a;. 

5. A partnership is the association of two or more persons 
for the transaction of business on joint account. One advantage 
of a partnership is the employment of a larger capital, with a 
smaller percentage of expenses than would be the case were each 
member to establish a separate business. The. firm obtains the 
combined business experience of its several members^ and can 
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utilize the services of each in the department in which he can best 
serve the interests of the firm ; etc. 

Note. — In the absence of an agreement to the contrary, each partner is 
entitled to an equal share of the profits, and is liable for an equal portion 
of the losses ; in the examples given, however, the gains and the losses are 
distributed according to the amount invested by each and the length of 
time each one's capital remains in the business. See also Art. 977. 

6. A, ^ of $13; B,^; 0,^^; J),^; etc. 

7. The analysis of a mathematical problem or operation 
should be occasionally used as an exercise in composition, the 
same attention being given to penmanship, spelling, language, 
and arrangement as in other such exercises. 



1. Make men the last term ; Art. 974, 8. 
If 1 be eaten in 35 da. at 24 oz. daily by 3600 men, 
2 will be eaten in 45 da. at 14 oz. daily by ? men. 

3600 men X 35X24X2 ^ gg^o ^^^ ^^ 
45 X 14 

4. ? 3700 -i-(l-. 075). 

8. See Arithmetic Art. 1005, 2. £500 = i of $4866.50. 
Take £250, £25, £5, 10s., 5s., 2s. 6d., Is. 3d., 2d. 

Or, 20 )14.8665 X 780 = 

12 )$ .2433 X 18 = 
$ .0203 X 11 = 

9. See Art. 1250, 8. Calling the part remaining a?, the part 
broken off will be 100 -- x. The latter is the hypotenuse of a 
right-angled triangle ; x is the perpendicular ; 40 is the base. 

40» + a;* = (100-a:)', 
1600 + a:* = 10000 - 200 a: + a;», 
200 a; = 10000 - 1600 = 8400, 
a: = 42, 
100-a: = 58. 

The length of the part broken off = 58 ft. Ans. 
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By a43suiiiing x as the length of the part broken off, the 
hypotenuse = a:, and the perpendicular = 100 — x, 

a;» = 40» + (100 - a?\ 
a:* = 1600 + 10000 - 200 a? + a;*, 
200 a: = 11600, 
a: = 58. 

10. Number of feet in length = 10 ^ (ff X \^). 

13. At \^d. per pound, 2240 lb. are worth 3360rf. == £14. 
Cost of 120 T. = £ 1680 ; the duty in English money is ^ of 
£1680 = £336; freight = £30; etc. 

15. 

Dr. U.S. TREASURY DEPARTMENT. Or. 



1888. 










1888. 










Jan. 


8 


To 2676 lb. Twine .12 


809 


— 


Feb. 


4 


By Cash 


176 


— 


Apr. 


4 


" 26doz. Pens 26.- 


626 


— 


Apr. 


80 


" Cash 


860 


— 


May 


7 


" 646 reams Paper 2. — 


1290 


— 


July 


16 


" Cash 


700 


— 


July 


9 


" 46doz. Ink 8.— 


186 


— 


Nov. 


6 


" Cash 


2800 


— 


Oct. 


80 


" 1000 M Envelopes 2.— 


2000 


— 


Dec. 


81 


" Breakage 


76 


— 


Deo. 


6 


" 8 doz. Inkstands 1.97 


16 


76 


Dec. 


81 


" Shortage 


60 


— 


Dec. 


81 


" Cartage 


46 


76 


Dec. 


81 


" BaUmce 


769 


76 




4419 


4419 


76 


1884. 










Jan. 


1 


To Balance 


769 


76 













The above represents the account as it stands upon the books 
of Samuel Adams. The debit column contains the amounts due 
from the Treasury Department, and the credit column contains 
the sums received, etc. The account is balanced by placing the 
footing of the debit column under each, and by writing in the 
credit side the words " By Balance " in red ink, followed by 
the sum necessary to make the total of the credit column equal 
to the total of the debit column. Red ink is used to show that 
the money has not been paid. The account is reopened by 
writing " To Balance " on the debit side, followed by the sum 
remaining due. 

The statement rendered by Samuel Adams to the Treasury 
Department would be made out as follows : 
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U.S. TREASURY DEPARTMENT, 



Washinotok, D.C, Jan. 2, 1884. 



In Account with Samuel Adams. 



1883. 




Dr. 










Jan. 


3 


To Mdse., as per bill rendered 


309 


— 






Apr. 


4 




625 








May 


7 


ti li CI %% li 41 


1290 








July 


9 




135 








Oct. 


30 




2000 








Dec. 


5 




15 


76 


, 




Dec. 


31 


'* Allowance for Cartage 
Or, 


45 


— 


4419 


76 


1883. 








Feb. 


4 


By Cash 


175 


— 






Apr. 


30 


CI It 


350 








July 


15 


II (1 


700 


— 






Nov. 


6 


11 l( 


2300 


— 






Dec. 


31 


" Breakage Shortage 

Balance due 


135 




3660 


— 








759 


76 



The quantities and prices are omitted, as they have been given 
in the bills rendered at the time the articles were supplied. 

For the form of this account as it would appear on the books 
of the Treasury Department, see Art. 1146, 24. 



1. 5280-*- 15.7. 



The owner of a cyclometer should calculate the number of revolutions of 
a wheel necessary to move the index of the cyclometer over one of its 
smallest divisions. The circumference of a wheel, 26 in. in diameter, 
measures nearly 2J yd. Nine revolutions of the wheel should indicate a 
trifle over 20 yd. on the cyclometer ; 8 revolutions should indicate a trifle 
over xJiy mile, 17.6 yd. 

3. The premium = :ff^ of f of $6000 = $33.75. The loss 
will be the value of the \ininsured one-quarter, $1500, and the 
above premium. 
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4. $1.40x(5ix5i)X(8J-*-3). 

$1.40x16x11x17 
3x2x2x3 

The rods are reduced to yards by multiplying by 5^ ; tbe feet, 
by dividing by 3. 

6. Let a? = the smaller number; ar+1 bu. 2 pk. 5 qt. = the 
larger one. 

a; + a: + 1 bu. 2 pk. 5 qt. = 12 bu. 1 pk. 3 qt., 

2a? = 12 bu. 1 pk. 3 qt. - 1 bu. 2 pk. 5 qt = 10 bu. 2 pk. 6 qt., 

a: = 5 bu. 1 pk. 3 qt = the smaller number, 

a? + 1 bu. 2 pk. 5 qt. = 7 bu. = the larger number. 

8. Each side = 40 rd. Area = 1600 sq. rd. = 10 A. 

9. See Art. 1097. VliH^. 

10. 7000 gr. X n{i = the number of Troy grains. Beduce 
to pounds, ounces, pennyweights, etc. 

11. At what rate (x) will $324.61 in 2 yr. 7 mo. 13 da. pro- 
duce ($384.13 -$324.61) interest. 

824.61 x-^X III = 59.52; 
100 360 

Canceling decimals, 30610723 z = 214272000 ; 

a? = 7 nearly. 

12. ^a; = 140. 

13. The field contains 6400 sq. rd. ; each side measures 80 rd. ; 
the diagonal = V6400 + 6400 rd. 

14. See Arithmetic, Art. 591. 



15. One edge measures V256 ft. = 16 ft. Solid contents 
= (16 X 16 X 16) cu. ft., or (256 X 16) cu. ft. 

16. Cost and selling price. 
Cost and profit (or loss). 
Selling price and profit (or loss). 

17. 92)^x21643-1-60. 
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18. i of (22} X 19f ) sq. ft. 

19. See Arithmetic, Art. 924, 7. 

21. 14 da. in Oct. + 30 + 31 + 31 + 28 + 31 + 24 in April 
exclusive of April 25 = 189 da. 9 tons will be needed. 

22. 112 A. 96 sq. rd. = 112.6 A. Remainder = 112.6 A. 
- 48.64 A. = 63.96 A. ; 63.96 = t~^ of 112.6 ; x = 6396 -s- 112.6 

= 63960 -*- 1126 = 56|ff. Am. 56fff%. 

23. By 4-ft. wood is meant that the sticks are 4 ft. long. 
This makes the pile 4 ft. wide. Cancel. 

25. See Art. 1117, 12. 

1 = 18 X 4= 72 = 1008 fourteenths. Share = i^f = ttf» 

2=12^x 5= 62f = 880 " " =,f^==:^^ 

3= 6^x11= 71i =1001 " " =iMi> 

4 = 16 X 9 = 144 = 2016 " " =||^ = m. 

Total, 349|f = 4905 

26. 1(48 X perpendicular) = 160 rd. X 13J, 

24 X perpendicular = 160 rd. X 13^, 

perpendicular = — — = 90 rd. 

Hypotenuse = V90' + 48* rd. = 102 rd. Length of fence 
= 48 rd. + 90 rd. + 102 rd. 

1124. 2. ^ circumference = 3.14162:; ^ diameter = a; ; area 

= 3.1416a;». 

Note. — The pupil should memorize the ratio between the circumference 
and the diameter, 3.1416. After learning from Art. 1274, 6-14, that the 
area of a circle is equal to the product of the semi-circumference by the 
semi-diameter, and ascertaining from 2 that this is equal to the square of 
the radius multiplied by 3.1416, the latter rule can occasionally be em- 
ployed. See 6. 

4. When the circumference is a?, the diameter = 



3.1416 

Then ^ X —-r^ — r = ,^" , = .07958a;*. 
2 3.1416 X 2 12.5664 



X , . X a^ 
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6. 18* X 3.1416. 

e. E'X 3.1416 =. 153.9384 ; JH" = 153.9384 -s- 8.1416 = 49 ; 
B = l. Ans. 7 yd. 

7. Let X = circumference ; then, from 4, \nnA ~ ^^®* ~ 

198.95 ; rr" = 198.95 X 12.5664 = 2500.08528; x = 50.008. 
Ans. 50 rd. 

8. The square of the diagonal, x^, — twice the square of a 

side. The square of a side is, therefore, — , which is the area of 
the square. 

9. Let the pupil draw a square. On its diagonal, which 
may be called 150 rd., draw another square. Produce two sides 
of the smaller square so as to make diagonals of the larger one. 
An examination of the small square will show that its area is 
one-half that of the other, or ^ of (150 X 150) sq. rd. 

10-12. See 6, 7, and 1, of Measurements, Art. 1107. 

13. See 4. 100 sq. ft. -j- 12.5664 = 7.958 sq. ft. Ana. 

Area = circumference ' X .07958. 



14. The altitude = V625 -49 = 24. Area = (40 X 24) sq. rd. 

15. Find the perpendicular, VlOO' — 80' ; etc. 

16. See 10 of Measurements, Art. 1107. 

17. Calculate the altitude. Area = ^ (60+ 130) X altitude. 

18. See 4, Measurements, Art. 1107. 

19. The altitude = V30*' - 15'. 

20. Find the area as in 1, Measurements, Art. 1107. Divide 
the area by one- half the base to obtain the altitude. • 

21. Area = 800 sq. rd. ; area of the square constructed on its 
diagonal = 800 sq. rd. X 2= 1600 sq. rd. ; length of the diagonal 
= V1600 rd. = 40 rd. Ans, 

22. See Measurements, Art. 1107, 7, for the area of one of tha 
six equal triangles. 
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23. (6» X 3.1416) sq. in. 

24. Its area is one-half the area of the square constructed 
on the diameter ; that is, -J- of 100 sq. ft. 

26. The area of the sector is -J- that of the circle. Area of 
circle = 100x3.1416. 



2. See Supplement for the definitions. 
3. $6.75 is what per cent of $2700? 

6. The note is due April 13 (10), 1891 ; the term of discount 
is 102 (99) da. $261. 

7. Do not place the rate under the principal. ^% 1^'^^ 
See Arithmetic, Art. 983, 27. $276.66 

8. Make the divisor a whole number, 68702050000^48665. 
See Art. 1007, 7. 

9. To yield 4^%, the bonds must have a face value of 
$ 225 -f- .045 = $ 5000. Their cost will be $ 5000 X 1.0525. 

10. See Art. 1051, 10. 

1126. 10. 73;^ mi. ^2^. 

11. See Art. 1056. 

12. $3x4x4-f-^. Teachers should not require pupils to 
use pencils unnecessarily. See page 5. 

16. 1 + 68 + ^ = .. 

18. See Arts. 546 and 1022, 15. 

19. (^of[(14 + 16+14+16)x8]-^li)-^24. Cancel. The 
perimeter of the room multiplied by the height gives the surface 
of the walls ; ^ of this gives the number of square feet remain- 
ing after the openings are deducted ; dividing by 1^, gives the num- 
ber of feet of paper needed ; dividing by 24, which is the number 
of feet in a roll, gives the number of rolls, or 11-|. As a part of 
a roll is not obtainable, 12 rolls must be purchased. 
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1127. 5. Cellar contains (10 X 8 X 2) cu. yd. 
6. (48 X 32) H- (16 X i). 
9. See Art. 1100, 19. 

112a 7. 16 : 20 : : a: : 25. See Arts. 1068-1073. 

13. ^^ of I of $ 18000. Cancel. 

14. $120^Tf^. 

15. Rate, $8 per $1000. 

See notes on previous Special Drills. 



1131. 44 X 22 = (44 X 20) + (44 x 2); 44 X 18 = (44 X 20) 
-(44x2). 26 X 62 = (26x 60) + (26x2); 26x58 = (26x 
60) - (26 X 2). 

1133. See Art. 1064. 49 X 49, Art. 1032. 

1134. See Art. 1065. 
5. 9 times 16 ft. 

12. 175 X 12 hundredths = If X 12. 

14. 143^if = J^x5 = 13x5 = 65. 

15. 70% of 69 = 70% of 70 - 70% of 1. 

17. (29 X 16) + 26 = 10 more than (30 X 16). 

20. 2x(87 + 49) = [(87 + 50)-l]x2. 

21. Each hrick contains (f X ^ X ^) cu. ft. = •j'iT' cu. ft. 

27. 30 da. after April 6 = May 6 ; 30 da. thereafter = 
June 5 ; 30 da. thereafter = July 5 ; adding days of grace 
= July 8. 

28. Each side measures 2 yd. The surface of 1 face = 4 sq. yd. ; 
of 6 faces = 24 sq. yd. 

29. Without grace, the interest for 60 da. is 1 % of $ 100 = $ 1 ; 
the proceeds = $ 99. 

For 3 additional days, the Interest is ^ of $1, or 5^; the 
proceeds =$98.95. 
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See Art. 1044. The mark on each case is H. B. The 
numbers of the cases are 5463 and 5454. The goods are sent 
(consigned) to Messrs. Hamburger Bros., to be sold on commis- 
sion. 



94iyd. 


at 2s. 3d 


£10 


12s. 


7K 


140| yd. 


at Is. 9d. 


12 


6 


3f 


61 yd. 


at 3s. Od. 


9 


3 





348 yd. 


at Is. 9d. 


80 


9 









£62 


10 


Hi 




Leea^, 


1 


11 


H 



£60 19 8 

The value in U.S. money = $296.78. Ad valorem duty at 
50% = $148.39. Specific duty (295 lb. + 351 lb.) = 646 lb. 
@ 44 ^ = $ 284.24. The entire duty = $ 432.63. Ans. 

1137. Divide area by -J- base. See Art. 1107, Measurements, 
1 and 4. 

1139. 1. A's equivalent = 72, (6 X 12) ; B's = 70, [(5 X 11) 
+ (3 X 5)]. Total, 142. A pays ^^ of $ 175 ; etc. 

2. Total debts ($ 750 + $ 1125 + $ 1245) = $ 3120. 

3120: 750:: $1287: A 
3120 : 1125:: $1287 :B 
3120: 1245:: $1287:0 

3. K, 50 X 26 ; L, 60 X 26 ; M, 70 X 20 ; N, 90 X 22 ; etc. 

4. Some persons prefer to employ smaller figures for the 
capital invested, by dividing each by the same number. A's can 
be taken as $25 ; B's as $40 ; and C's as $50; or $5, $8, and 
$ 10 may be used. 

5x12= 60 

8x 9= 72 

10 X 5=_50 

182 : 60 : : $15000 : A's share. 

182: 72:: $15000: B's share. 

182 : 50 : : $ 15000 : C's share. 
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6. Counting each ox as 


3 sheep, 


60 X 10 = 600 




50 X 8 = 400 


1000 


75 X 8-600 




30 X 7-^10 


810 


54x10-540 




10 X 12 = 120 


660 


90 X 12 - 


1080 



3550 : 1000 : : 1 152.50 : W 
3550: 810 ::$ 152.50 : X 
3550: 660 ::$ 152.50 : Y 
3550 : 1080 : : $ 152.50 : Z 

6. 220 yd. were built in 11 da. by 18 men. 480 yd. will be 
built in 18 days by ? men. 

18 men X 11 X 480 _ 34 men. 6 extra men. Am, 
220 X 18 

7. See Art. 1122, 1. 

8. 14 men in (8J X 12) hr. mow 168 acres. 20 men in 
(7-| X 11) hr. mow ? acres. 

Note. — A thoughtless scholar will sometimes fail to see that the 15 min. 
should be joined to 8 hr. ; he will, therefore, compare 8 hr. with 7 hr., and 
15 min. with 48 min. 

9. To do 4 times the work in \ of the time will take 20 times 
12 men, or 240 men. (Omit 20 da.) 

10. At the time they meet the sinking vessel, 60 men have 
provisions for 24 da. ; these will last 72 persons 20 da. 

72 : 60 : : 24 da. : x 

11. Omit the dimensions of the boards. If 76 are worth 
$19.76, 50 are worth $19.76 X 50 ^ 76. 

1140. This table will furnish some practice in addition and 
division, and should not be passed over. 
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Fig. 1. 



1141. The " developed " entire surface of a square prism is 
shown in Arithmetic, Art. 818, 20. In drawing the develop- 
ment of the convex surface, the upper and lower squares, denoting 
the bases, will be omitted. The drawing should be done with 
reasonable care, to a scale of, say, ^ inch to the inch. 

In making a model of a solid, narrow strips for pasting should 
be added, as shown in Fig. 1. In the development of a triangular 
prism, the bases are usually drawn above 
and below the middle rectangle, but 
the pupils should learn that they may 
be placed in other positions, one of which 
is here shown. It will be noticed that 
the pasting flaps do not form rectan- 
gles, the sidea being inclined at an acute 
angle to make neater work in the com- 
pleted model. 

The shape and the arrangement of 
the gumming flaps for the bases of a 

cylinder are shown in Fig. 2. Interested 
pupils may be safely left to themselves to 
ascertain the length of the rectangle that is 
needed for the model of a given cylinder. 

The scholars will learn more geometrical 
facts while constructing these models than 
Fig. 2. they will obtain by memorizing many pages 

of definitions or listening to numerous " explanations." 

5. The entire surface includes the convex surface and the 
surface of the bases. 

8. If X represents one side of a cube, x^ = the surface of one 
face, and 6a;* = the entire surface = 216 sq. in. Arts. 

9. The convex surface = 4a:* = 144 sq. in. Ans. 

11. The perimeter = (600 -f- 15) ft. 

Or, let X = one side of base ; the perimeter = 4 a: ; the convex 
surface = 4a: X 15 = 60a; = 600 ; a: = 10 ; etc. 
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12. Let a; = the altitude. (15 + 16 + 15+15) xaj + 15* + 15' 
= 1650 ; 60a; + 225 + 225 = 1650; 60a: = 1650 - 225 - 225 
= 1200; a; =20; the convex surface = 60a; = 1200. 20 in.; 
1200 sq. in. Ans. 

13. Let a; = one side of base; 4a: = the perimeter; 4a: X 15 
= 60 a: = the convex surface = 540; a: = 9. The entire surface 
= 540 sq. in. + 81 sq. in + 81 sq. in. 

14. Circumference of base = 3.1416 ft. Convex surface = 
(3.1416 X 1) sq. ft. = 3.1416 sq. ft. Radius of base = i ft. ; 
area = (^ x ^ X 3.1416) sq. ft. = .7854 sq. ft. Entire surface = 
3.1416 sq. ft. + .7854 sq. ft. + .7854 sq. ft. = 4.7124 sq. ft. Ana. 

16. See Arithmetic, Art. 1290. While pupils should be per- 
mitted to "develop" these 
solids in their own way, pro- 
vided it be a correct one, they 
should be advised in making 
drawings for models to use a 
pattern that will require a 
minimum of pasting. While 
Fig. 3 would serve for the de- 
velopment of the entire sur- 
face, it would not answer as 
a pattern from which to con- 
struct a hollow pyramid. 

16. The convex surface of 
a pyramid is equal to the perimeter of the base X ^ the slant 
height. The slant height of a regular pyramid is the altitude of 
one of the equal triangles that constitute its convex surface. 




Fig. 8. 



18. One side of base = V144 in. 



19. Either calculate the slant height, which is V2* — 1*= V3 ; 
or employ the method given in 1, of Measurements, Arithmetic, 
Art 1107. 
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20. The developed convex surface of a cone is a sector, whose 
radius is the slant height of the cone and whose arc is equal in 
length to the circumference of the base of the cone. 

The circumference of the base of the given cone = (4 times 
3.1416) in. The circumference of the circle of which the sector 
forms a part, is (2 X 6 times 3.1416) in., or (12 times 3.1416) in. ; 
the sector is, therefore, ^ of the circle, and its arc measures ^ of 
360^ or 120^ 

Any sector of 120® will form a hollow 
cone of the proper proportions. 

The base shown in Fig. 4 is not required by 
the terms of this problem ; it is merely intro- 
duced here to show the development of the en- 
tire surface. As it is difficult to lay off the re- 
quired number of inches for the arc AB, the 
pupil will appreciate the foregoing method of 
determining the number of degrees it should contain. The compasses or the 
protractor may be employed to construct an angle of 120° at C. 

The convex surface of a cone is equal to the circumference 
of the base X ^ slant height. 

An examination of Fig. 4 will show the resemblance between the 
methods of calculating the surface of a sector and of a triangle. The area 
of a triangle = ^ (base X altitude) ; that of a sector = } (base x radius). 

22. The altitude, one-half the base, and the slant height, form 
a right-angled triangle ; and the lengths of the two first being 12 
in. and 5 in., respectively, the length of the latter is V144 -j- 25 
in., or 13 in. The convex surface = ^ (10 X 3.1416 X 13). 

23. The entire surface = [^ of (6 X 3.1416 X 10)] + (3* X 
3.1416) = (30 X 3.1416) -f (9 x 3.1416) = 39 X 3.1416. 

Using TT (pi) instead of 3.1416, the circumference of the base 
= 6tr inches. The radius of the sector representing the develop- 
ment, is 10 in., and the circumference of the whole circle = 207r 
inches. As the arc of the sector must be 67r inches, it measures 
in degrees ^ of 360°, or 108°. 
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24. The slant height will be |- of 6 in. The circumference of 
the base will equal the arc of the semicircle, Stt inches; its 
diameter will, therefore, be 3 in. 

1142. 3. Due Sept. (21) 24. Term of discount from July 
21 = 65 (62) da. 

4. $ 600 yearly interest represents a principal of $ 10000. 

6. Length of one fence, (20 + 20 + 20 + 20) rd. ; of the other, 
(40 + 10 + 40 + 10) rd. 

6. The distance between the center of the first and of the 
last post = 10 ft. X (11 - 1) = 100 ffc. Adding ^ of the diameter 
of each post, gives 100 ft. 6 in. ; and an additional 3 in. at each 
end to fasten the wire, makes a total of 101 ft. of wire required 
for each length, or 303 ft. in all. Ana. 

1143. 7. Troy weight. 

8. 43| mo. @2b^ per mo. 43 quarter dollars = $10.75; 
I of 25^ = 10^. Total $ 10.85. Am, 

11. Without grace, 1% of $400, or $4. Am. With grace, 
f 4 + ^ of $4, or $4.20. Am. 

12. -^of cost = $2; etc. 

13. The principal is unimportant. Time = (100 -s- 8) yr. 
17. (100-j-6)yr. 23. ^% of $1234. 

24. 2% of $1234. 

25. The number of rings = 60 pwt. -*- 2^ pwt. 

26. 2° 3' X 15. 27. [Twice (4 + 3) X 10] + [twice (4 x 3)]. 

28. $1.12i + iof $l.ia^ = $1.12i- + $.28J. 

30. Selling price = f of cost = J^^; cost = 1-^-5-1 = ■^>^. Ana. 

1144. 4. 14% profit = 7^; cost= 7^-f-.14 = 50^; selling 
price = 57/^. Ana. 

7- ^ + -:^ + ;^=7828; etc. 
40^200 
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17. Cost of 350 tons @ $3.50 = $1226. Selling price = 
$4.25 X 350 XHM. 

Note. — The scholars should not use pencils to obtain answers to problems 
that can be solved at sight. 

1145. See Art. 1290. 
3. Area of base = 6 sq. in. ; etc. 
5. See Art. 1107, Measurements, 7. 

8. Changing given dimensions to inches, the number of gal- 
lons will be 36» x 3.1416 X 66 h- 231. 

9. 1 cu. ft. = 1^ lb. Cubical contents = (3' X 3.1416 X 
5^) cu. ft. 

10, 11. Careful pupils will be much interested in ascertaining 
how closely their calculations as to the contents of the measure, 
agree with the number of cubic inches it is supposed to contain. 
There should be 231 cu. in. -^ 8, in a quart. The cup used must 
be cylindrical. Tapering measures should be left until the 
frustum of a cone has been studied, Art. 1295. The paper box 
used for ice cream, a frustum of a pyramid, can also be employed 
at that time. Some of these measurements should be made out 
of school, and comparisons made as to the results obtained by 
different pupils and the methods employed by them to secure 
accuracy. A random measurement will not obtain the correct 
diameter of a quart measure. 

After calculating the altitude of an equilateral triangle or the 
diagonal of a square, the pupil should draw the figure to a scale, 
measure the altitude or the diagonal, and compare the measured 
length with the length obtained by calculation. 

Pupils should ascertain the weight of a cubic foot of water by 
weighing a quart of water, for instance, etc. 

12. Measure the height to which the water rises in the box, etc. 

If a solid heavier than water, is placed in a rectangular or a cylindrical 
vessel containing sufficient water to cover it, and the difference in the depth 
of the water before and after immersion is noted, the volume of the solid 
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can be calculated. It will be eqnal to that of a solid whose base is the base 
of the vessel, and whose altitude is the difference in depth above mentioned. 

If the water in a rectangular box, whose base measures 5} by 3 in., is 
raised 1} in. by the introduction of a piece of marble, the volume of the 
latter = 5J x 3 x 1} cu. in. 

This method is useful in determining the contents of a solid of irregular 
shape. 

13. The radius of the ba8e = ^ of (25.1328 yd. ^3.1416) 
= 4 yd. Volume of cone = (4* X 3.1416 X ^ of 18) cu. yd. 

14. See Art. 1141, 22. 

15 . The slant height of the pyramid = V24* + (^ of 14)*. See 
Art. 1283, 13. 

U46. 6. [(lOf ^ X H) + (3|^X If)] X 10840). 

7. 1000 grams -s- 279 = weight in grams of a 10-mark piece. 
Weight in Troy grains = (1000 -^- 279) x 16.432349. Dividing 
this result by 23^^ gives the number of U. S. gold dollars. 

1000x150 43.2349 
279 X 23 22. 

Note. — 23.22 is changed to a whole number by removing the decimal 
point two places to the right, and a corresponding change is made in one of 
the numbers in the dividend. 

11. Interest on $237453250 @ 3 %=| 7123597.50 

250000000 @ 4^% = 11250000. 
737954700 @ 4 % = 29518188. 

$1225407950 @x %= $47891785.50 
4789178550 ^ 1225407950 = 3.9083 + 

The interest on the entire amount at 2^% would be 
$30635198.75, the saving being $17256586.75. Am. 

12. $100 worth of stock costs $85f. The annual dividend is 
5% of $100, or $5. This is (5 -h .8575) per cent on the money 
invested. 

13. $8930nHl.llf 
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14. See Art. 1122, 15. The following shows the account as 
it stands on the books of the Interior Department. The items 
that appear as debits on Mr. Well's books, here appear as credits, 
and vice versa. 



Dr. 



RICHARD WELLS. 



Or. 



1882 










1882 










Jan. 


81 


ToOaah 


885 


— 


Jan. 


1 


By 645 bbl. Flour 9.45 


6095 


25 


Feb. 


6 


i( (C 


460 


— 


ii 


16 


" 1912 bu. Oats .57 


1089 


84 


Apr. 


11 


(C (1 


615 


85 


Apr. 


4 


" 9281 lb. Bacon .09 


880 


79 


May 


80 


(i (1 


4162 


15 


May 


8 


" 8264 bu. Corn .74 


6115 


86 


June 


25 


" 8451b. Baeon .09 


81 


05 


June 


20 


" 825 bbl. Pork 12.65 


4111 


25 


IC 


25 


" 85bbl. Pork 12.65 


442 


75 


(( 


80 


" Cartage 


65 


— 


(( 


80 


" Penalty 


75 


— 












il 


80 


" CashinftiU 


11646 


19 
49 














18807 


18807 


49 



1148. Multiply the length in feet by the width in feet by 
the thickness in inches. 

16. 3^ (per ft.) X 15 X 16 X | X 3. 

17. The floor contains (36 X 17^) sq. ft., or 630 sq. ft. If 
1-inch boards were used, 630 board feet would be required. The 
number of feet of 2^inch planks required = 630 ft. X 2J. 

18. (150 X 13 X I X 1) board ft. = 1300 board ft. 

(60 X 14 X I X 2) " " = 1260 
(40X15X^X4) " " =1000 

Total, 3560 
the duty on which, at $1 per M, is $3.56. Ans, 

19. The length of the fence = 480 ffc. + 360 ft. + 480 ft. + 360 
ft. = 1680 ft. For a fence 4 boards high, (1680 X 4) running 
feet of boards will be needed, or 6720 running feet. If the 
boards are ^ ft. wide and 1 in. thick, the number of board feet 
= 6720 X i X 1 = 3360 ft. Cost = f 18 X 3.36. 

20. The length of the fence = (25 + 100 + 25 + 100) ft. 
Surface = (250 X 6) sq. ft. = 1500 sq. ft. As the boards are 1 
in. thick, the number of board feet = 1500. Cost = $25 X 1.5 



CI 



« 



l( 



CI 



i< 



l« 
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= $ 37.50. The number of posts = 250 -s- 6^ = 40 ; cost, at 25 i 
each, % 10. The number of running feet of scantling, two strips, 
= 250 X 2 = 500 ; the number of board feet = 500 X J X 2 = 250 ; 
cost, $18 X .25 = $4.50. Total cost, $37.50 + $10 + $4.50 = 
$52. Ans, 

1149. 1. (a) A note made payable to the order of a certain 
person or to hearer is negotiable ; in the former case, an endorse- 
ment is necessary to transfer its ownership. A note payable to 
hearer does not require endorsement. A note payable to Charles 
Naumann (without the words, *' or order," or the like) is not 
transferable by endorsement. If Charles Naumann wishes to 
sell the note, he must assUgn his interest in it by another 
document. 

Note. — The above is the general rule ; in some states there are special 
laws bearing on the subject: 

In Alabama and Kentucky, a note to be negotiable must be payable at a 
fixed place; in Indiana and Virginia, at a bank; in West Virginia, at a 
bank or public office. In Pennsylvania, it should contain the words 
•' without defalcation " ; in New Jersey, " without defalcation or discount"; 
in Missouri, " negotiable and payable without defalcation or discount." 

(i) A person unable to write his name, makes his mark, as 
shown below, in the presence of a witness : 

his 

WiinesB: William X Devers. 

Theodore H. Fioklin. ™"^ 

3. In old deeds, the contents of a farm are given in acres 
(A.), roods (R.), and poles (P.), the rood being \ acre, and 
containing 40 poles, or square rods. In long measure, the word 
^oh is occasionally employed instead of rod. 

6. 2a: = a; + | + | + 18; etc. 

7. The distance between the ships is the hypotenuse of a 
right-angled triangle, whose other sides are 72 mi. and 128 iui.» 
respectively. 
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8. The first capital = $3500-5-1.40 = $2500 ; C put in f^, 
orf of $2500 = $1500; etc. 

9. See Art. 1026, 10. 
10. See Supplement. 

1150. 3. x^ + a^ = hypotenuse* = 100. a?' = 50, the area of 
the inscribed square. Ans. 

4. Area of circle = (5 X 5 X 3.1416) sq. in. = 78.54 sq. in. 

6. Arc of 90** == i (10 X 3.1416) in. = 7.854 in. ; the chord 
= V50in. 

6. Arc of 90° in a circle whose radius is 10 in. = 15.708 in. 
Area of sector = ^ of (15.708 X 10) sq. in. = 78.54 sq. in. Ans, 
Area of triangle = ^ of (10 X 10) sq. in. = 50 sq. in. ; area of 
segment = 78.54 sq. in. — 50 sq. in. = 28.54 sq. in. Ans. 

8. ^X 3.1416. Ans. 

9. Area of outer circle in square yards = (15* X 3.1416) -?- 9 ; 
of inner circle = (10' X 3.1416) h- 9. 

10. (125 X 3.1416) sq. ft. 

11. [(6» - 3») X 3.1416] sq. in. 
is 6 in. ; of the inner circle, 3 in. 

12. 36 X 3.1416 : 9 X 3.1416 
= 4:1. 

13. [(30 X 30) - (20 X 20)] 
sq. ft. 

14. Dividing the walk into 
four trapezoids, as in Fig. 5, the 
area of each will be [^ of (30 
+ 20) X 5] sq. ft. = 125 sq. ft. 
The broken line, Jf Yi drawn mid- 
way between the parallel sides 
measures 25 ft. ; the whole length 
of the center lines is 100 ft. The area of the walk is (100 X 5) 
sq. ft. 



The radius of the outer circle 

so 



k---+---^ 




96 



SO 
Fig. 5. 
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The area of the circular frame in 11 can be ascertained in the same way. 
The center of the frame is 4} in. from the center of the glass. The mid- 
dle line of the frame = (3.1416 x 4J x 2) in. = 28.2744 in. The area 
= (28.2744 X 3) sq. in. 

15. The area of the first = 240 sq. ft. ; of the second, 960 sq. ft. 

1153. 18. The surface of the sphere = (4 ir X i) sq. ft. = 3.1416 

sq. ft. ; the convex surface of the cylinder = 3.1416 sq. ft. 

19. The entire surface =■ 3.1416 sq. ft. + (2 X i X 3.1416) sq. ft. 
= 1^ times 3.1416 sq. ft. 

20. 4 times (^ circumference) 10 X d diameter) 
400 

3.1416 



10 
3.1416 



= surface in square inches. 



1. Rate per cent = 18750 ^ 12500 = If 1^% of 
$6000 = 190. 

3. The price of silver is now given hy the onnce. 

4. The interest on $200 at ^% = $9. $9 -+- .08 = 
$1,12.50. Ans, 

5. $2100 + $4400 + $13000 + $7200 (90% of $8000) = 
$26700 = total assets. Total liabilities = $1625 + $5625 = 
$ 7250. $26700 - $ 7250 = $ 19450. To this, add the amounts 
withdrawn, $850 + $1075 = $1925, making the sum of the 
capital and profits $21375. Of this, H is entitled to i, $7125, 
less the amount withdrawn by him, $1075, or $6050. 

1157. 9-11. Find the cube root of the numerator and of the 
denominator separately. 

12-15. Reduce to an improper fraction before extracting the 
cube root ; then reduce the root to a mixed number. 

1159. 2. [f X 3.1416 X (f X f X f)] cu. in. Cancel. 

3. The volume of the first in cubic inches = ^ tt X -^ = |- ir. 
The volume of the second = |^irXl=fw. 

4. The volume of the sphere = .5236 cu. in. ; the volume of 
the cube = 1 cu. in. 
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6. The ball contains .5236 cu. ft. Its weight = (.5236 X 7.5 
X 1000 ^ 16) lb. 

1160. 1. 40 tons were to be moved; there remain 22 tons 
to be moved in 3 da. In 6 da. 18 men moved 18 tons, so it 
requires 22 men to remove 22 tons in 6 da., or 44 men to remove 
22 tons in 3 da. 44 men. Arts, 

3. A diagonal on the floor measures V40* + 30* ft. = 50 ft. 
A diagonal on one wall measures V40* + 14'' ft. = 42.38 — ft. ; 
on the other wall it measures VW+W ft. = 33.11 - ft. 

4. Selling price, $6500 + 15% of |6500 = $6500 + $975 
= $7475. 

As no date is given, the note may be assumed to be for 120 da., 
or 123 da. including grace. Proceeds of $7475 for 123 da. 
= $7321.76. Profits = $7321.76 - $6500 = $821.76. Am. 
Without grace, the proceeds would be $3.74 more, making the 
profits $825.50. Arts. 

1 Q QO 

5. Let X = face ; -— - = premium : bank discount = xx — — 
8 11a; 400 ^ 360 

^ 100 ^1500^^"°^^^^"^ ^'"''^• 

13£_ 11^^4265, 
^400 1500 

6000 a; + 195 a; - 44 a; = 25590000, 

6151 X = 25590000, 

a; = 4160.30—. $4160.30. Ans. 

Without grace, ^ + ^l^ - t|s = 4265 ; etc. 

7. Longitude difference = 48® 24'; time difference = 48 hr. 
24 min. -f- 15 = 3 hr. 13 min. 36 sec. As the more easterly- 
place has the later time, the watch is fast. Ans. 

The above result is based upon the assumption that the " sun time " of 
each place is used. The difference in the " standard " time of the two cities 
is 3 hr. 
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9. iofjoff ofa; = 6; ^ = 6; a: = 192. 

o2 

10. z + ^ = x-^ + l040; 

5 8 

40a?+ 8a: = 40a: — 5 a: + 41600 ; 

13 a; = 41600 ; x = 3200. Ans. 1 3200. 

11. 2050 : a; : : 41 : 69. Cancel. 

14. $1450 - i% of $ 1450 — 63 (60) days' interest on $1450 
at 5% = cost of draft. 

17. A can do -^^ in 1 da. ; B can do ^; botli can do ^ in 
1 da., and can do the whole work in 7^ da. Ana. 

19. See Art. 1150, 4. 

1161. The definitions and principles called for throughout 
this chapter should be formulated, as far as possible, by the 
pupils, the latter being led through the teacher s questioning to 
see their mistakes, and to make the necessary corrections. If this 
preliminary work is done as it should be, the scholars will be 
ready to understand the definition finally given by the teacher. 
Too much time, however, should not be wasted on formal defini- 
tions, as they are of next to no help to a pupil in his mathe- 
matical work, and it is very unlikely that he will ever be called 
upon to use them in after life. See Supplement. 

1. (cT) A decimal fraction is frequently defined as one whose 
denominator is 10 or some power of 10. In this place, however, 
the expression is used as synonymous with ''decimal." The 
rule asked for, refers to the method of "pointing off" the 
product. 

7. If all three are opened, they will fill (^ + i ~" t) <>r i^ 
of the cistern in 1 hr. To fill the whole cistern will require 
15 hr. ^715. 

9. As they meet in 15 hr., they must approach each other at 
the rate of (105 -s- 15) miles per hour, or 7 mi. As one goes 3 mi. 
per hour, the other miist travel 7 mi. — 3 mi, = 4 mi. per hour. 
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18. As capital at end of year is $8000, B s is $ 10000, O's, 
$3000: total, $21000. Profits = $18000 + $12000 -$21000 
= $9000. 

A, 10000 X ^ (yr.) = 5000 

8000 X^ =4000 9000 

B, 6000 X i = 3000 
10000x1 =5000 8000 

C, 3000 

: 9000 : 4050 



20000 : 9000 
20000 : 9000 
20000:9000 



: 8000 : 3600 
: 3000 : 1350 



A is entitled to his capital at the end of the year, $8000, and 
$4050 profits, or $ 12050. As he receives $ 12000 worth of goods, 
his cash receipts are $ 50. B receives $10000 + $ 3600 = $ 13600. 
C receives $3000 + $ 1350 = $4350. 



1^- l + l^^ T + ^^ + T^""^ 



X , X , 2x 



1 + 1 + ^ + 20 = ^:; etc. 

20. He sold 800 bbl. at $7.50, which amounted to $6000. 
The cost was $7200 + $312 + $350 = $7862. His profits be- 
ing $138, he must have received $7862 + $138 = $8000. As 
the flour realized only $6000, he must have received $2000 from 
the railroad company. 

28. 16% of the person's money = 20% of $ 160000 ; etc. 

29. 4 men do ^ of the work in 60 hr. ; to do the remainder, 
they would need 120 hr. ; and 1 man would require 480 hr. 
There are 8 da. of 10 hr., or 80 hr., in which to finish it ; 6 men, 
therefore, will be needed to complete it, or 2 men additional. 

30. Cost = $ 100 + $ 5 + $ 50 + $ 20 = $ 175. Selling price, 
$ 300 less 10 % ($ 270) - $ 20 = $ 250. Profit, $ 75. 
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If the commission merchant had refunded $ 20 before making 
returns, his commission would have been 10% of $280, or $28; 
and the gain would have been $ 77. 

36. (6) See Arithmetic, Art. 668. 

88. A, 5000 X i = 2500 

3000 X i = 1500 4000 

B, 6000 

C, 4000x^ = 2000 
12000x1 = 6000 8000 

18 : 4 : : $6000 : A, etc. 

89. Proceeds of $ 12000 for 93 da. = $ 11814. Amount of 
$ 10000 for 6 mo. at 6% = $10300. Sum remaining = $ 11814 
- $ 10300 = $ 1514. 

Without grace, the proceeds of 90-days note = $11820; sum 
remaining = $ 1520. 

40. Cost, $40 each. 10 were sold @ $ 44 each = $ 440 ; 10 
@$ 46 each = $460; 15 were sold for $ 100 : total $1000. To 
obtain $ 900 for remaining 15, he must charge $ 60 each. 

1164. 1. (30 + 30 + 31 + 30 + 31 + 31 + 30+31 + 30 + 17) 
da. = 291 da. Exact interest = $ 400 X -j^ X If^. 

da. X 630 = da. 4. Business men generally find 

243 " X 820 = 199260 ** ^te number of days* credit to 

274 " X 950 = 260300 " which each item is entitled. $820 

2400 )4 59560 da ^^ ^^® March 5, or 243 da. after 

-.Q-. , T July 5; $920 is due April 5, or 

274 da. after July 5. The equated 

time is 191 da. after July 5, or Jan. 12. Ans. 

Using months instead of days, the average term of credit is 
found to be 6 mo. 9 da., nearly, making the equated time Jan. 14. 

6. 7500 : A : : 1200 : 250 

7500 : B : : 1200 : 950. 
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6. Bank stock pays (25 X 7|- -s- 85) per cent interest semi- 
annually ; the railroad stock pays (25 X 3 -?- 31) per cent interest 
semi-annually. 

9. The bases are equilateral triangles, each side of which 
measures 5 in. Art. 1107, 7, Measurements. 

1165. 1. See Supplement. 

Quantity is anything that can be measured. 

See Arithmetic, Art. 1072. 

2. |of^x-^XfVxfxA-Xix¥- Cancel. 

3. Time difference = 2 hr. 37 min. 33 sec. 

11 A.M. 1 : 37 : 33 P.M. 

W.I • 



? 83° 3' 

Longitude difference = ? 

The longitude difference = 2** 37' 33" X 15 = 39^ 23' 15". 
Longitude of San Francisco = 83° 3' + 39° 23' 15" = 122° 26' 
15" west. 

5. a? + 2a; + 5a; =11480. 

6. The equated time for the payment of $600 is [(200 X 1) 
+ (400 X 2)] yr. -*- 600 = If yr. The present worth of f 600 
due in If yr. = $ 600 h- 1.1 = $545.45+. 

Another way is to calculate the present worth of each, and to 
add the results : ($200 -^ 1.06) + ($400 -^ 1.12) = $ 188.68 + 
$357.14 = $545.82. Am. 

The latter is the more consistent way inasmuch as it employs 
the " present worth " method throughout. The first solution uses 
the " present worth " method to calculate the value at date, of 
$600 whose equated time has been found by the "interest" 
(bank discount) method. 

7. Selling price = $ 120+ 15% of $120 = $138. Asking 
price = $138 +$12 = $150. I threw off $12 from $150, or 8%. 

8. Arithmet ic, Art. 1250, 8. AD = S9, ^(7=52, DC 
= V52" + 39» = 65 = 5(7. Height of tree = 52 ft. + 65 ft. 
= 117 ft. 
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9. \/l0.125000 = Ans. 

10. If I gain = -^ cost, the gain = -^ cost x f = ^ cost = 
ld| per cent. 

1166. 4. [1^(^ + 315)] weeks. 

5. a; + a; + lf=7f 

15. B's gain of $1400 is ^ of total gain ; ^ of total = $200 ; 
As gain, -^ of total = $1000. 

1167. 4. Let X = cost per barrel. 

75% of 500 a; X .02^ = 80.85. 

6. A does ^ in 1 da. ; B does 3^ in 1 da. A does -^ of the 
work, or ^, and B does -^ of it, or f , leaving |- to be done by C 
in 4 da. To do the whole work C would require 4 da. -*- •} 
= 18 da. 

6. A ditch 20 yd. X 18 in. X 4 ft. is dug in (3 X 10) hours by 

72 men. A ditch 30 yd. X 27 in. X 5 ft. is dug in (9 X 15) hours 

by ? men. 

72 men X 3 X 10 X 30 X 27 X 5 _ . 

20 X 18 X 4 X 9 X 15 ^' 

7. £2400 income is produced at 3% by bonds whose face 
value is £80000. Their cost = £80000 X .94f = £75500 = 
$367433^, 12% of which = $44092.00. 

$4.86| X (2400 -f- .03) X 94f X .12. 

8. a:-^ = 30 + 30% of 30 = 39. 

100 a; - 40 a? = 3900 ; etc. 

10. [(15 + 10 + 15 + 10) X 9f ] + (15 X 10) = number of 
square feet in the walls and ceiling = 637-J- sq. ft. = 70f sq. yd. 
The cost = 21c?. X ^ = 1487^c?. ; etc. 

1160. 1. i + J= 1^=1.41666 + ; J + |+^ = l^ = 
1.41429 -. 
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.7409375 -4- 237100 = .007409375 -+- 2871. See Arithmetic, 
Art. 668. 

li 2_/5 13\ 2_5 12 2_10 
^' 17^ °* 8~V4 • 12>l^3~4^13^3~13" 

2i-l| _2. g,,_2.25_2 12_8 
j+1^ -3 • -^17-3 • 12 3 25 25' 

8t^7| = :V- + ^ = 41^39 = tt- 

10 ■ 8 41 __ 750 + 312 - 1025 _ 37 . 

13 "^25 39 975 975' 

37 2 37 2 

x = — 



975 3' 975 a; 3 

Clearing of fractions, 37 = 650 x; x = ■^, Ana, 

X = smaller number ] x + -^ = larger. 

x + x + -f^-=m; 126a:+126a: + 49 = 113; 252a?=113- 
49-64; x = -i^ = ii;x + ^ = {i + ^ = ^ + ^ = ^ 
= ^^. Ans. II and ^. 

3. 16s. ^d. = 196^^. Ans. = £ (| of 196^) -^ 240. 

f mile = 1000 meters ; 1 mi. = 1000 m. h- | = 1600 m. 17 mi. 
= 1600 m. X 17 = 27200 m. ; 6 furlongs = 200 m. X 6 = J200 m. ; 

QOl J 1^00 °1- v^ 165 Mt: 

82* yd. = ^^^^ X —;:- = 76 m. 
^ ^ 1760 2 

27200 m. + 1200 m. + 75 m. = 28475 m. Ans, 

27 yd. 2 ft. 9 in. = 1005 in. ; 17 yd. 1 ft. 11 in. = 685 in. 
(635x1) sq. in. cost $25.40; 1 sq. in. = $2540 ^ 635; 
(1005 X i) sq. in. = ($25.40 -4- 635) X 1005 X -J = $35.17^. 

4. Let X = B*s money ; x + 17.50 = A's. 

2a? __ a? +17.50 
5 3 

A's rate is -J^ of B's; B's time is |^ of A's. To run the whole 
distance, A needs 34 min. -t- -J^ = 36 min. If he runs 2| miles 
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in 16^ min., in 1 min. he runs 2^ mi. -f- 16|^, and in 36 min. he 
runs (2J min. -h 16|) X 36 = J mi. X -^ X ^ = 5 mi. Ana. 

6. x-ll% of a; = 96084; a?-i^= 96084; 800a;- 15a: 
= 76867200 ; 785 a: = 76867200 ; x = 97920. 

6. For the information of the teacher, the following method 
is given : 

V2-1 _ V2-1 ^ V2-1 _ 2-2V2 + 1 _ 3-2V2 _3 p^ 
V2 + 1 V2+1 V2-1 2-1 1 

We learn in algebra that the sum of two numbers (x + y) multi- 
plied by their diflference (x — y) gives the difference of their 
squares (a:* — y*). If the sum of V2 and 1 be multiplied by 
their difference (V2 — 1), we obtain the difference of their 
squares (2 — 1). Multiplying the numerator also by V2 — 1, we 
retain the equality and obtain a divisor that has no decimals. 
See Art. 1169, 3. 

It is not expected that this method should be given to the 
pupils. 

7. For 42 da., 50 men were at work. To do the same work, 
30 men would have required 70 da., or (70 + 40) da. to do the 
whole work. 110 da. — 84 da. = number of days the contractor 
would have been behindhand. 

8. The number of square feet in the wall = (23| + 15| + 23| 
+ 15|) X 11} = 928i sq. ft. The two windows contain (19 X 5) 
sq. ft. = 95 sq. ft.; the fireplace contains (4-J- X 6) sq. ft. = 27 sq. 
ft. ; the door contains (7-J- X 3J-) sq. ft. = 26J sq. ft. ; a total of 
95 sq. ft. + 27 sq. ft. + 26J sq. ft. = 148J sq. ft. There remain 
to be papered 928^ sq. ft. - 148^ sq. ft. = 780 sq. ft. = ^^ sq. 
yd. A roll of paper contains 12 X ff sq. yd. ; the number of 

rolls will be, therefore, 2§5 _^ f 12 x — "^ = M><p<|?; and its 

9 V 36/ 9 X 12 X 26 ' 

$4.08X780X1X36 ^ Q3Q ^^ 
9 X 12 X 26 ^ 
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9. a; + ^=336. 

10. The "present worth" of $365 due in 30 da. = $365^ 
1.005 = $ 363.18 + = the cost of the horse in cash. The *• pres- 
ent worth " of the selling price = $435 -^ 1.02 = $426.47+. 
Gain= $426.47 - $363.18 = $63.29, which is 17.43% of the cost. 

If the seller has the note for $435 discounted at a bank, he 
will receive in cash $435 -$8.70 = $426.30. If he uses this 
money to buy the note he has given, he should pay, at bank rates, 
$ 365-$ 1.82^ = $363.17^. The profit would be $426.30- 
$ 363.17^ = $ 63. 12J^, which is 17.38% of the cost. 

11. £57 Is. Sd. = 13700d ; £2 lis. 4^. = 616^d 

13700 X^xx = interest = ?^ = 616^-, 
200 2 ^ 

2055 X = 1233, 

^ = UH ; Uii yr. = 7 mo. 6 da. Ans. 

13. A man that does only f of a day's work, does 14 da. less 
work in 84 da. than the average. The contractor therefore loses, 
in 84 da. on three men, 14 da. + 12 da. + 9^ da. = 35^ da. He 
gains on two others 10^ da. + 8f da. = 18^^ da. The net loss 
= 35^ da. — 18^ da. = 16^ da. The extra 17 men have to do 
the equivalent of 16^ days' work ; each has, therefore, to do 
16^ days* work -5- 17 = |^ of a day's work, or ^ less than the 
average. 

14. Making no allowance for waste, etc., two strips, each 260 ft. 
long, will be needed for two sides ; two strips, each (93 — 3 — 3) 
ft., or 87 ft. long, will be needed for the other two, or 520 ft. + 174 
ft. = 694 ft. = 231-^ running yards, 1 yd. wide, making 23H sq. 
yd. Cost at 90 ^ = $ 208.20. 

The surface to be carpeted = (260 - 5) ft. by (93 — 5) ft. = 85 
yd. X 29^ yd. Cost = $ 2.09 X 85 x 29| -h fl- = $ 4936.80. 
Total, $4936.80 + $ 208.20 = $ 5145. Ans. 

16. Since the meeting-place is twice as far from A as from B, 
the first man goes twice as fast as the other ; the latter, there- 
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fore, walks 2^ mi. per hour. If x is the distance between A and 
B, the first will require - hr., and the second ^ l^r. = — hr. 

-- — 7=1; a: = 5. Ana. 5 mi. 
5 5 

16. Let X — number of miles between A and C. Then a: — 16 
= distance between B and C. | 

^^ = time required for "^ l^B «-15 ^ 

15 
first train to run from B to C ; -- = time required for second 

train to run from A to C. As the latter train leaves 3 hr. later 

and arrives one-half hour later, the running time of the first 

is 2j^ hr. longer. 

x—\b __ X . 5 . 

15 ~25"*"2' 
10a;-150 = 6a; + 375; 

4 ar = 525 ; x= ISlf Ana. 131i mi. 

1169. 2. The width of the road = (60 ^ 16^) rd. ; its area 
= (104 X 60 -f- 16^) sq. rd. = [104 X (60 ^ 16^-) -f- 160] acres. 

Itscost = ^^^^^,^Q^l^Qx^ = |364. 

33 X 160 

The cost of grading = ^^^goQ^^^ = $6^- 
The cost of fencing = $ ^ x 104 X 5^ = $286. 

3. See Art. 1168, 6. 

V5 + V3 _ V5 + V3 ,, V5 + V3 _ 5 + 2VT5 + 3 
V5-V3 V5-V3 V5 + V3 5-3 

= 8±2V15==4+VI5. 
2 
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V5-V3 _ V5-V3 ,, V5-V3 _ 5-2VT5 + 3 
V5 + V3 V6 + V3 V5-V3 5-3 

4 + VT5 - (4 ~ VT5) = 2 Vl6 = V60. 

4. A cubic centimeter = .3937' cu. in. = (.3937»-5-1728) cu. ft. 
Its weight = weight of 1 gram = (.3937' X 1000 -h 1728) oz. 
= [(.3937' X 1000) -f- (1728 x 16)] lb. A kilogram = [(1000 X 
.3937' x 1000) -^ (1728 X 16)] lb. The weight of the anchor in 
kilograms = 6500 lb. -^ the number of pounds in a kilogram ; or, 

6500 X 1728 X 16 

1000 X .3937 X .3937 X .3937 X lOOO' 

a;-^=1500; 500 a; - 7 a; = 750000 ; 

493 X = 750000 ; x = 1521.30 -. Ans. 1 1521.30. 

The proceeds of the new note + $200 must pay the note of 
$2000 ; the proceeds must therefore be $1800. 

^-(^XTfTX^) = 1800. 

U70. 2. (80.005 - .013) ^ 88. 

3 X 

5. Let x= number of cents received by Thomas. Then — 

= number received by Henry, and — = number received by 
Richard. 

25 a; + 15a: + 6 a; = 103.50; 
46 a; =103.50; a: =2.25. 

6. 272 liquid quarts = 231 cu. in. X 272 -5-4. A dry quart 
= 2150.4 cu. in. -«- 32. 

231 X 272 X 32 231 X 272 x 320 



Number of dry quarts = 



4 X 2150.4 4 X 21504 
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7. The tub holds 12J qt. X^ = 5^ qt. Both pipes dis- 
charge 12^ qt. + 83 qt. = 95^ qt. The time required to fill it 
= (54J -5- 95|) min. 

8. The number of hours that must elapse before all will again 
be together at the starting point, is the least common multiple 
of -^, I", ff. The least common multiple of the numerators is 70. 
The smallest fraction that will contain the above fractions an exact 
number of times must have 70 for its numerator, and for the 
denominator the largest number that will divide 36, 9, and 99 
without a remainder; i.e. the greatest common divisor of these 
numbers. The G. C. D. is 9, and the fraction is ■^. In ^ hr., 
therefore. A, B, and will be at the starting point. A will 
have walked around the circle (^ -^-^) 56 times ; B, (^-^i) 35 
times ; C, (^ ^ f f ) 22 times. 

Note. — The scholars will readily understand that the fraction which 
is the least common multiple of ■^, j, and ff, should have 70 for its 
numerator. The following may make clear to them why 9 should be the 
denominator: 

— 5 — , or -, or — should be a whole number ; 
a; 36 9 99 

i.e. — X — .or -. or — should be a whole number, 

a? 5 2 35 

An examination of the second line, in which the divisors are inverted, will 
show that 70 contains the three denominators, 5, 2, and 35, an exact number 
of times ; the numerators, 36, 9, and 99, should contain x an exact num- 
ber of times ; x, therefore, must be a divisor of these numbers, etc. 

1172. This work may be slightly abbreviated by combining the 
interest on the annual interest into one item of 6 years' interest 
instead of the three separate ones of 3 years' interest, 2 years' 
interest, and 1 year's interest. In beginning a new topic, how- 
ever, pupils should not be confused by short methods. 

2. $ 1200 + $ 300 + (4 + 3 + 2 + 1) years' interest on $ 60. 

For partial payments on notes bearing annual interest, see Art. 1308. 
The special rules for New Hampshire and Vermont will be found in Arts. 
1309 and 1310. 
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In states in which the collection of annual interest is not allowed, the 
teacher should omit this topic. 

1173. In the older states, time should not be spent upon this 
topic. 

1176. 1. i of i a section = i of 640 A. 

2. -J- of J section measures 80 rd. by 160 rd. 

3. A line from the southwest corner of Sec. 1, to the north- 
east corner of Sec. 80 (see township diagram on the opposite page), 
is the hypotenuse of a right-angled triangle whose perpendicular, 
the eastern boundaries of Sees. 11, 14, and 23, is 3 mi. long ; and 
whose base, the southern boundaries of Sees. 20, 21, 22, and 23, is 
4 mi. long. 

5. The number of rods of fence = 80 + 160 + 80 + 160 
= 480. The number of feet = 16^ X 480 = 7920. A fence 4 
boards high reqtiires 7920 ft. X 4, or 31680, running feet of boards. 
If the latter are ^ ft. wide, the number of board feet = 31680 
X i = 15840. 

UM. 2. 26.50 X .85. 4. Multiply 135 by 69, and point 
off two places in the product. 5. Find the base. 6. 8.50 francs 
X (10 X 1 X 3.25). 7. Each dimension can be expressed in 
decimeters, 105 X 80 X 65, whose product is the number of liters ; 
or the product of the dimensions in meters — 10.5 X 8 X 6.5 — 
may be multiplied by 1000. 8. 0^.75 means .75^., the denomi- 
nation in France being generally written before the decimal. 

9. 1.25 marks X [(68 -j- 10) X 36] ; i.e. 1^ marks X 6.8 X 36. 

10. The number of liters = 50 X 40 X 30 = 60000 ; 92% of this 
number gives the weight in kilograms (kilos). 

1186. These problems are given for practice in obtaining the 
approximate values of the metric units in terms of our weights 
and measures. The use of 39.37 in. makes the work too tedious. 

13. 4 in. by 4 in. by 4 in. A quart = -2^ cu. in. 
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14. A hectoliter = 100 liters = 6400 cu. in. = (6400 -*- 2150.4) 
bu. 6400 cu. in. = (6400 ^ 231) gal. 

16. A liter of water, 64 cu. in., weighs a kilo. 1 cu. in. of 
water = |^ oz. ; 64 cu. in. = [(64000 -^• 1728) h- 16] lb. = 4000 
lb. -^ 1728. 

16. 400000000 in. = \ circumference. See Arithmetic, Art. 
1177. 

17. A square meter = (40 X 40) sq. in. 

18. An are = (400 X 400) sq. in. A hectare = [(400 X 400) 
X 100] sq. in. 

19. Hectometer = 100 meters = 4000 in. 

20. A stere = (40 X 40 X 40) cu. in. = (64000 -i- 1728) cu. ft. 

21. 1000 grams weigh (4000 lb. -*- 1728) ; 1 gram weighs 4 
lb. -^ 1728 = 28000 grains ^ 1728. 

22. A kilometer = 40000 in.; a mile = 63860 in. ; a mile 
= (6.336 -5- 4) Km. 

1197. The average pupil should be permitted to use a pencil 
for his first solution of these problems. 

1. Let X = the value of the second suit. Since $12 and the 
overcoat = 2x, the overcoat = 2 a; — 12. The second suit (a?) and 
the overcoat (2x— 12) = three times the first suit (36). 

a; + 2a; -12 = 36; etc. 

The second suit is worth $ 16 ; the overcoat, $20. Ana. 

2. a;-22 + ^^:^ = |; etc. 

The arithmetical analysis might assume some such form as 
this : The remainder + ^ of the remainder, or f of the remain- 
der = ^ of original sum. The remainder = -J- of original sum X 
|- = -^ of original sum. The sum lost is 1 — -^, or -fj- of original 
sum. As this is $22, the original sum = $ 22 X ^ =" $ 30. Ana. 
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3. Let X = time past noon ; a: + 12 = time past midnight. 

^^5+22. 5^^a._}.i2; 4a7 = 12; x = S, The time is 3 hr. 

6 
past noon, or 3 p.m. Ans, 

4. At 3 o'clock, the hour hand is 15 minute spaces in ad- 
vance. To be only 5 spaces behind, the minute hand must gain 
10 spaces. While the minute hand goes 1 space, the hour hand 
goes -^ space ; so that each minute, the minute hand gains ^ 
space. To gain the 10 spaces necessary, the minute hand must 
travel (10-5-||) minutes = 120 min. -s- 11 = lOJ^ min. The 
time is 10^ min. past 3. 

5. ^ A = | B; A = 4 B; 6 B = 30. B's age = 6 yr. ; A's 
age = 24 yr. Ans. 

6. A takes $ 15 less than f of the profits. If his capital is 
$30 less than f of the whole, the latter must be double the profits, 
or $ 1440. A's capital = $ 525 X 2 = $ 1050 ; B's = f 390. Ans. 

Or, A takes ^^, or |f , of the profits ; he owns, therefore, ff of 
the capital. If ff of the capital + $ 30 = f , or If, of the capital, 
■^ of the capital = $ 30 ; etc. 

7. Let a: = the number of sheep; — =cost of each; a: — 5 

X 

, . . 2a:- 10 , 1. 2a;- 10 ,,80 
= number remaining ; — - — = number sold ; — X — = 

3 ox 

160a: — 800 • •, ^n 
= sum received = 40. 

3a; 

160a; — 800 = 120 a;; 40a; = 800; a: = 20. ^W5. 20 sheep. 

Or, if he received $40 for f of the remainder, he would have 
received $60 for the remaining sheep. $60 being f of $80, f of 
the sheep remained, and \ of them died, or 5 sheep. The 
whole number was, therefore, 20 sheep. 

S. Let X = A's age ; then a; + 10 = B's age ; 

X a: +10 . 
- = — Ti — ; «*C' 
2 3 
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119a 3. 7 ) 19 mi. 180 rd. 2 yd. ft. 9 in. 

2 mi. 254 rd. 1 yd. 2 ft. 8f in. 
Xl2 

33 mi. 172 rd. yd. 2 ft. 1^ in. 

4. 18 hr. 24 min. 12 sec. -s- 15 = 1 hr. 13 min. 36^ sec. 
1 hr. 45 min. time diflPerence = V 45' X 15 = 26° 15' diflference 
in longitude. As the place has the later time, it is more east- 
erly. 

7. Calling it 1 in. thick, the number of board feet = 16 X f 
= 12. $ 40 X. 012 = 48^. Am. 
$40 X (16 X I X 2^) - 1000 = $ 1.20. Ana. 

9. [96 (in.) X 90 (in.) X 48 (in.)] -^ 2150.4. 

10. If the strips run lengthwise, their number will be 8 yd. 
-J- f yd. = lOf. The number purchased must be 11, each 9 yd. 
long, or 99 running yards of carpet. 
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NOTES ON CHAPTER FIFTEEN 

While the work contained in this chapter is intended more 
particularly for use in such schools as extend their instruction 
beyond the eighth year of the elementary course, it can profitably 
replace some of the less useful arithmetical topics taught during 
the eighth school year. 

1199. These exercises should be taken up without any prelim- 
inary explanations. Their previous work in simple equations 
has so familiarized the pupils with the use of letters to express 
numbers, etc., that they need no assistance in the first ten exam- 
ples. The necessary technical terms should be employed as occa- 
sion requires, and their meaning? should be made clear; but 
exhaustive treatment of the different operations should be left for 
the study of the science of algebra in the high school. 

1200. The explanation of the meaning xy^ ahe^ etc., may be 
deferred until Art. 1238. For the present, the use of the word 
coefficient may be limited to simple numerical ones, as given in 
the text-book. The teacher should not yet explain that in the 
expression bxy.bx may be considered the coefficient of y\ nor 
that in Qaic, 9 a may be considered the coefficient of ic, and 
9 ah the coefficient of c, 

1204. So far, the pupils have been required to add only 
single columns containing the same letters. When the signs are 
alike throughout, as in Art. 1199, they have found the sum of 
the coefficients, annexed the letter or letters, and prefixed the 

225 
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common sign. When the signs are unlike, the difference between 
the sums of the coefficients of the positive and of the negative 
terms is written, preceded by the sign of the greater sum. 

It will scarcely be necessary to state to pupils that algebraic expressions 
containing dissimilar terms are added by placing tbe plus sign between 
them ; thus the sum of 4a5 and 3ac, for instance, is written 4a6 + 3ac. 

1205. The expressions employed in the preceding exercises 
are called monomiah^ or algebraic expressions of one term. 
Those of more than one term are called polynomials, 

A polynomial of two terms is called a binomial; one of three 
terms, a trinomial. 

6. The scholar will readily see that in the addition of poly- 
nomials, each column should contain similar terms; i.e. terms 
containing the same letters. That the letters should also be 
affected by the same exponents, need not be told him for the 
present. 

1207. From some of the preceding examples, may be seen the 
use of the plus and of the minus sign to indicate direction north 
and south, and east and west ; past and future time, etc. 

In 2, is required the difference between — 10® and + 90®. In 
6, there is asked the sum of +40^ and — 50^. Calling the dis- 
tance north of the starting point -f 50 miles, in 8, and the dis- 
tance south — 70 miles, the required location will be (+ 50 
miles) + ( — 70 miles) = — 20 miles, or 20 miles south. 

6 and 8 are problems in algebraic addition ; 10, like 2, is a 
problem in subtraction. The results of a man's transactions dur- 
ing a month are ascertained by subtracting the value of his pos- 
sessions at the beginning of the month from their value at the 
end. In 10, a man is worth —$250 on Feb. 1 ; deducting from 
this + $ 150, which represents his condition on Jan. 1, we obtain 
— $400. The operation maybe indicated thus: (—$250) — 
(-{-$150)'^ —$400, the minus sign in the result indicating a 
loss. 
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The algebraic analyses of these problems, if asked at all/ should 
not be required until the pupils have solved them in their own 
way. The main object of teaching subtraction at this stage, is 
to enable the scholars to understand the reasons for the change 
of signs that accompanies the removal of a parenthesis preceded 
by a minus sign. See Art. 1210. 

1210. Considering (a) as an example in / x -ri rsA 

/»v QA subtraction, it may be made mi Ar^ «.- 

ip) 84 '. / Take 49 — 25 

— 49 4- 25 ^^® ^^ addition (6) by chang- 

ing the signs of the subtrahend. It may then be 

written 84 - 49 + 25. 

1211. The pupil will readily ascertain that a parenthesis pre- 
ceded by a plus sign may be removed without any alteration 
b^g required in the signs of the quantities enclosed within it. 
/ • (38 - 16) = 74, may be written 57 + 33 -16 = 74. In 2, 

ugns of the quantities within a paren- ^ j-QO 

must be changed. The first number „, i . co • oc 

XI. XI, • u • -^v, J. ^^^® +63 + 25 
\ the parenthesis, being without a sign, is 

positive; it therefore becomes negative when 

the parenthesis is taken away. The equation 

then becomes 92 — 68 — 25 = 4. In 6, the 

multiplier 4 affects only the quantity within 

\thesis. The brackets heretofore used, have been omitted 

6, to make these arithmetical equations resemble more 

e algebraic equations of Art. 1213. 5 becomes 75 + 

95 ; 6 becomes 75 — 60 + 40 = 55. 

..-^. It has not been considered necessary to give any pre- 
vious practice in multiplying simple algebraic polynomials by a' 
ordinary number. The average pupil will readily understar 
that 6 times two x = twelve x. 

1. 12a? — 80 = 5ar+12. 

12a:-5a? = 12 + 80; 7a: = 42; x = 6. 
JProof. 6(12-6) = 30+12; t.e.,6time87 = 42. 



25 
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2. 7a:+14 = 3a; + 60; etc. 

8. 16 + 6a:+16 = 61; etc. 

4. 48-3ar = 62 — 4a;; etc. 

7. 2ar-2-4ar + 38 = 8ar — 9; etc. 

8. 12a;-30-5a? = 12; etc. 

9. 5ar-12a? + 30 = -12; etc. 
10. ll-3a?+10ar = 88; etc. 

1215. 12. 3a:-3-2a; + 4 = 12. 

15. 6»~6-4a: + 8-3a: + 9 + 24 = 0. 

16. 14a; - 16 -18ar- 86 = 12a? +15 -6a: -12. 
Transposing, 14a: - 18a: - 12a: + 6a: = 15 - 12 + 16 + 36. 
Combining, — 10 a: = 55. 

Changing the signs of both members, 

10 a: = -55. 
Or, a; = — 5J. 

,« 89 5a? , a? 8a? , 15a; . 

18. 2« = 8 + ^-5-^4-^ 

19. ^+9=2x + ^-^ 

4 5 2 

22. «- 20 = ^+60. 

Id 

Multiplying b7l6,3ia;-7 = 48; or ^-7 = 48. 

m 

earing of fractions, 11 a; — 21 = 144 ; etc. 

*• ^=«-60; etc. 
8 
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3 4 5 6 

6. a? + 12 = son's present age ; 2 a? + 12 = father's present 

age. 

a?+12 + 2:r+12=188; 

8ar=138-24=114; 

X = 38, the son's age 12 yr. ago ; 

2 a; = 76, the father's age 12 yr. ago. 

The present age of the son is 50 yr. {x + 12) ; the present age 
of the father is 88 yr. (2 a? + 12). Ans. 

7. (80 + a:) = 2J(60-a;); etc. 

8. 2(ll + ar) = 25 + a?. 

9. Let X = the number of gallons ori^nally in the cask. 

- = amount drawn off, leaving --- in the cask. 60 7- = num- 

4 4 4 

ber of gallons required to fill the cask. 

24 = 60-^; 
4 

96 = 240 -3a?; etc. 

10. |-40=104. 

11. £±i82=4 + !l 

a? a? 

Clearing of fractions, x + 430 = 4 a? + 76. 
Transposing, a; — 4 a? = 76 — 430. 

Combining, — 3 a; == — 354. 

Changing the signs of both members, 

3a? = 354. 
Or, a? = 118, the smaller number ; 

X + 430 = 548, the larger number. 
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12. Let X = the number of $2 bills. 
Then 29 — x = the number of $ 5 bills. 

2a? + 5(29~a?) = 103; etc. 

13. 4(a? + 4) = ar + 34. 

14. (a? + 3)x — = 225. 

X 

Multiplying. i§0£±540^226. 

X 

Clearing of fractions, 180 a: + 540 = 225 x ; etc. 
16. 33 (a: +1) = 40 a? + 12. 

16. The numbers are x and a; + 17. 
Then a? + a?+ 17 =47; etc. 

17. Let X = number of years. 

The mother's age will then be 41 + a?, and the son's 5 + a:. 

5 + ^=i(41 + a;) = ^l±^; 
15 + 3a: = 41 + a?; etc. 

121& 1. Substituting the value of 8ar, the equation becomes 

16 + 7y = 44; etc. 

2. 9 + 52 = 34; 52 = 25; 2 = 5. Ana. 

1219. 11. 3a?+14y = 78 

2a;+14y = 66 

Subtracting, x =12 

Substituting this value of x in the first equation, 

36 + 14y = 78; etc. 

14. Multiplying the first equation by 2, we have 2a? + 2y 
= 30. Subtract the new equation from the second one, 2a: + 3y 
= 38, thus finding the value of y. Substitute this value in 
either of the original equations. 
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17. Multiplying the first equation by 3, and the second by 2, 
we have 6 a; + 9y = 120 and 6ar + 4y = 70. 

18. Multiply the first by 2, and the second by 7. 

19. Multiply the first by 9, and the second by 5. 

20. Multiply the first by 8, and the second by 3. 



21. If we add, we have 2 a: = 22. Or, subtracting, 
2y = 14. By adding, y is eliminated; by subtracting, x is 
eliminated. From this example, pupils should see that either 
addition or subtraction may be employed to eliminate one of the 
unknown quantities ; and that either of the two may be elimi- 
nated, as may be found convenient. 

27. 5a;-6y= 5, 28. 3a: + 5y = ~8, 

3a?— 5y = -4- 2a:— y= 12. 

29. — 10a; + y = — 1, (1) Subtract (1) from (2). 
- 5a: + y= 9. (2) 

30. 3a; + 8y = 204, 31. 3a: + 2y = 252, 
10a; + 5y=160. 7a; + 6y = 609. 

34. 3a? + 7=15y-20; 3a?-15y = -27. (1) 
7a?-6 = 10y+ 6; 7a?-10y= 12. (2) 

Multiply (1) by 7 and (2) by 3, to eliminate a?; or (1) by 2 
and (2) by 3, to eliminate y, 

36. 51a; + 44y = 804, (1) Multiply (1) by 8, and (2) 
45a:-32y= 72. (2) by 11. Add. 

37. 2a; - 22 — 2y + 18 = 6, The pupils should betaught 

15 a? + 135 = 32 y - 96. *° indicate the common de- 
nominator of y — 3 and 15, 
as 15 (y — 3), which contains y — 3, 15 times ; and 15, (y — 3) 
times. 

39. 2a? + 5y + 3 = 18a?-24y-12; - 16a?+29y = — 15. 
4a?-7y + 5 = 5a:-10y + 10; -a? + 3y = 5. 
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1. a? + y = 37 ; This problem can also be solved 
2a; + 3y = 96. ^7 ^^® use of one unknown quan- 
tity, by calling the numbers x and 
37 — X. The equation becomes 2x + 3 (37 — 2r) = 96 ; or, 2x + 
111 -3a? = 96. 

2. Using one unknown quantity, the numbers are x and 
X + 2S. 5a;-2(a: + 28) = 197. 

3. 5a: + 3y = 37; 6a?-5y=10. 

4. x-\-y = 6b] x — y = 19. 

By one unknown quantity, a; + (a; + 19) = 65. 

6. a: + y = 32 ; 2a: + 6y = 103. See Art. 1216, 12. 

6. a; + y = 25; 7ar + 5y = 145. 

7. 10a: + 4y = 38; 6a;+7y = 32. 

8. 5a? + 3y = 375 (cents) ; 8a? + y = 505 (cents). 

9. 125 (a?) + 45 (4a?) + 10 (8a?) + 5 (i a?) = 1550. 

11. a? + y = 19; y+10a?-(a? + 10y) = 45. 

12. 13a? = 5y; a? + y= 126. 

13. 15a: = 8y; a? — y = — 147. ^ being ^proper fraction, 
any equivalent fraction must have a denominator exceeding the 
numerator. 



4. Eliminate z by comparing the first and the sec- 
ond equation, multiplying the latter by 5. Multiply the second 
by 3 and compare with the third equation, eliminating z, 

5. First eliminate y. 

6. a? + a:-fy = 42; 3a? + 3y — a? + y = 96. 

7. 15a?-25y4-30 = 4a? + 2y; lla:-27y = -30. 
96--3a? + 6y = 6a? + 4y; ~9a? + 2y = — 96. 

9. 15a?-9-9a? + 57 = 24-6y-f-2a?, 

16a: + 8y - 18a? + 14 = 12y + 36 — 4a: - 5y. 

Transposing and combining, 4a? + 6y = — 24; 2a? + y = 22. 
Eliminate a? by dividing the first equation by 2 ; etc. 
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1- ^ + ^ + ^ = 31600. 
30 60 

2. Let X = number of B's chestnuts ; a? + 18 = number of As 

chestnuts. 

a: + 18 + 4 = 4(a? + 4). 

3. a; + y = 8; 23a?+ 17y = 166. 

4. x + y = bb\ a: + 2: = 62; y + 2; = 83. 

Comparing the first two, we get y — 2 = — 7 ; adding this to 
the third eliminates z ; etc. 

6. ^ = f+^ + i|+24. 

5 45 45 

7. a:~|5 = 5l0. 8. a:-^=147. 

20 50 

10. ^=1+16. 

11. Let a; = value of the clothes, a: + 280 = yearly wages, 
i (a? + 280) = wages for 6 months = a: + 130. 

Clearing of fractions, a? + 280 = 2x + 260 ; etc. 

14. 3a: + 6 

2a? — 3 



2a?(3a; + 6) 6a;' + 12a: 
-3(3a?+6) -9a?-18 

6a:* + 3a? -18 Ana. 

6. 5a:* + 85-3a:» + 63 = 198; etc. 

7. a:* + 2a;+l-a:» = 49; etc. 

8. 4y' + 20-6y' + 54 = 24; etc. 

9. Clearing of fractions, Art. 1221, 37, we have (z + 7) (z — 9) 
= (^-5)(z-3). 

Performing the multiplication indicated, 

2* - 22 - 63 = «• - 82; + 15 ; 
62=78; 2 = 13. Ana. 
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10. 20a? (a: + 1) = 30 ar (a: - 1) ; etc. Divide by ar. 

13. (a; + 4)(ar + 4) = 8ar + 80; etc. 

16. 6a;' + 36 = 6a:»+72. 

16. ar* — 6a? + 9 — (a?* — 10 a? + 25) = 12 ; removing the paren- 
thesis, a;*-6a; + 9-a;» + 10a? - 25 = 12 ; etc. 

18. The common denominator is 36 a?. Clearing of fractions, 

9a;» + 144 = 4a?' + 324; etc. 

19. (a?+7)(a;-9) = (a?-3)(a; — 5). 

20. (y-9)(y + 7) = (y-3)(y-5). 



1. Let a? = the breadth ; 2a? = the length. The area 
= a:x2a: = 2a?* = 1800 ; etc. 

2. Let a? = the length of one edge. The area of one face 
= a?* ; that of six faces is 6a;', and is equal to 96 sq. in. 

6a?« = 96; etc. 

8. Let a? = one number ; --- = the other. 

5 

4a? 45?* 
a? X --- = -z- = their product = 80 ; etc 
5 5 

4. £x^ = ^ = 270; etc. 
3 5 15 

. 30 a? ^ 40 a? 3a;» o^^ .^ 

5. 77:^- X ——-=-;—- = 300 : etc. 

100 100 25 ' 

6. 40% of a number (a?) = ^; 30% of ^ = l oi ^ 
3a: 3a; ^ 5 10 5 

25 25 

7. Let a? = the length of the perpendicular ; — = the length 

of the base. The area = -fa? X -^ i= — ^• 

2V 4/8 

§^=96; 3ar' = 768; a?* = 256; a? = dbl6. 

o 

Neglecting the negative result, the perpendicular measures 
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16 rd., and the base 12 rd. The hypotenuse =V16" + 12' rd. 
= 20 rd. 

8. aJ+^^Y=15«; a^ + ^=225;16a^ + 9a:»=3600;etc. 

9. (a? + 9)' = a:»+15'; a:' + 18a: + 81 =a;' + 226 ; etc. 
10. (x + iy — x' = A9; etc. 



The pupils should be informed that the product of the 
numbers represented by two letters is represented by writing 
the letters together ; thus a times b is written a&, m times n is 
written mriy just as 3 times x is written 3 a;. 

1242. 1. x' + ex + Q. 6. a^ + 2a;+l. 

2. a:»-12a: + 86. 7. x'-4:X + 4:. 

3. a?-8x + 16. 8. a:* — 10a? + 25. 

1244. 1. a?' + 6a:+9 = 49; a: + 3 = ±7. Ans, 

2. a:* — 12a: + 36 = 64; a;-6 = d=8. Am, 

6. ar« + 18a? + 81 = 19 + 81 = 100; a? + 9 = ±10. Arts, 

6. a?' + 2a;+l = 24 + l = 25; ar + l = ±5. Ana, 

7. a?'— 14ar + 49 = 16 + 49; a? — 7 = ±8. Am, 

1246. 1. a?*-6ic + 9 = 7 + 9; ar-3 = ±4; etc. 
2. a:*-12a: + 36 = 108 + 36; etc. 

8. a:' + 2a:+l = 48+l; etc. 

1247. The first member is made a complete square by adding 
the square of i of the coefficient of x. 

124a 1. a:« + a: + i = 12 + i = ^. 

ar + i = =bi; a: = f, or-| = 3or-4. Am. 

2. a:'~3a: + | = 10 + | = ^; 

a? — f = ±^; etc. 

3. ^• + 5a; + (f)' = -4 + (f)'; etc. 
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1249. 1. «»-a? = 6; a:"-a? + i = 6 + i = y; etc. 

125a 1. 12a:-a!» = 32. 
Changing the signs, and rearranging, 

Completing the square, «» — 12 a: + 36 = - 32 + 36 = 4. 
Extracting the square root, a? — 6 = d= 2. 
Transposing, a: = + 2 + 6 = 8; or a; = — 2 + 6 = 4. 

12-a:=12-8 = 4; or 12-4 = 8. 

8 and 4, or 4 and 8. Ans. 

2. a;* + 50ar + 625 = 2400 + 625 = 3025. 

a? + 25 = zb56; 

a? = 30 or —80. 
Neglecting the negative result, the altitude is 30 ft. Ans, 

3. a;' + 225 + 30a: + af = 5626. 
Transposing, 2a;' + 30a7 = 5625 - 225 = 5400. 
Dividing both members by 2, a;* + 15 a; = 2700. 
Completing the square, «» + 15 a? + (^y = 2700 + (^f ; etc. 

4. Perpendicular = Vffa^ — a:* = V^V^ = f ^- 
Area =l(.x^-)=§^=150. 

Clearing of fractions, 3 a;* = 1200, 

a:»= 400, 
a? = 20. 

Base = 20 yd. ; hypotenuse = 20 yd. X 1 J = 25 yd. Ans. 

5. The convex surface = 6(a? + a; + a? + a:) = 24a:; the surface 
of the two bases = 2 a;* ; the entire surface = 2a:* + 24a: = 170 ; 
a;* + 12a: = 85; etc. 

6. The area of the walk = area of outside rectangle — area 
of inner rectangle. 
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(«) + 2 a;) (50+ 2a;) - 40 X 50 = 784 ; 
2000 + 180a; + 4 «•- 2000 = 784 ; 
4a* + 180a; =784; 
«' + 45a; = 196; etc. 

7. 12 acres = 1920 eq. rd. 

i^ = 1920; 16«»=15360; a;'=1024; a; = ±32. 

O 

Base = 32 rd. ; p erpendicular = 32 rd. X IJ = 60 rd. ; hypote- 
nuse = V32" + 60* rd. = 68 rd. Diagonal = 68 rd. Ans. 

8. x' + m^ipO-xy. 

:c» + 900 = 2500- 100a; + a;*; 
100a:=1600; a;=16. 

AC= 16 ft., CB, the part broken off = 50 ft. - 16 ft. = 34 ft. Am. 
Or, making £C= a?, AC^ 60 — x. 
Then, (50-a:)« + 30* = a:'. 

2500 - 100 a? + «» + 900 = :c» 
-1002? = - 3400; 

X = 34, the length in feet of the part broken off. 

9. 60» + (58-ar)* = 56' + a:»; 

3600 + 3364 - 116 a: + a^ = 3136 + a:* ; 
a:»-:c»- 116 a: = 3136 - 3600 - 3364 

- 116 a: = - 3828, or 116 a: = 3828 ; 
a? = 33 = ^^. 

The length of the ladder in feet = V56* + 33* = V3136 + 1089 
= V4225. 65 ft. Am. 

10. From A£I), the square of £1) = 13* - (15 - a?)*. From 
£CD, the square of £1) = 4» - a:*. Therefore 

18'-(15-a:)' = 4'-a:»; 
or. 169-(225-30a: + a;')=16-a:*. 
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Removing the parenthesis, 169 — 225 + 30jf— «"=16 — a:*. 
Transposing and combining, 30 a; = 16 ^ 169 + 225 = 72; 

^ = 2f 

£2>=V5C-(7i)=V4'-2f = V16-Jj^ = J^ = 3t. 

Altitude = 3| ft. Ana: 

11. ^J?'=V^^-5^ = V1156-256 = V900 = 30; 

F0= -JBQ^ - BF^ = V400 - 256 = Vlil = 12; 
A0=^ AF^- F0= 30 + 12 = 42. 42 ft. Am. 
Let AE=x; FC=42-x; 

Ely = DO* - EC* = 40'-(42 - x)* = 1600 
-(1764-84a; + a:'). 
Therefore 676 — a^ = 1600 - 1764 + 84 a; - a:* 

- 84 ar = 1600 - 1764 - 676 = - 840 ; 

a: = 10. 
1?D = V26' - 10* = V576= 24 ; 
or, = V40'-82' = V676 = 24. 24 ft. Am. 



XIX 
NOTES ON CHAPTER SIXTEEN 

The geometry work contained in this chapter should be com- 
menced not later than the seventh year of school, and should be 
continued throughout the remainder of the grammar-school 
course. 



No formal definitions of lines, angles, etc., should be 
given at the beginning. After drawing angles of various sizes 
and with lines of different lengths, the pupils will be able to 
understand that *' an angle is the difference in direction of two 
straight lines that meet in one point, or that would meet if 
produced." 



The semi-circular protractor is better than the com- 
mon rectangular one for beginners, as they see more clearly by 
using the former that an angle is measured by the arc of a circle. 
Two protractors are printed on a fly-leaf in the back of the text- 
book, for the use of such pupils as cannot procure others. Pro- 
tractors made of stout manilla paper can be obtained from the 
Milton Bradley Co., New York, at one cent each in quantities. 
A large protractor is needed for blackboard use. This can be 
made of pasteboard; or wooden ones can be bought of the 
Keuffel & Esser Co., New York. 

Many scholars that are able to measure an angle one of whose 
sides is horizontal, Fig. 1, find it difficult at first to ascertain the 
number of degrees in an angle formed by two oblique lines, 
Figs. 2 and 3. They should be permitted to discover the method 
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for themselyes. All that is necessary, is to place the center {A) 
of the base of the protractor on the vertex of the angle, Figs. 1-3, 
and the edge of the protractor on one of the sides, the other side 
cutting the circumference. In Figs. 2 and 3, the number of 
degrees in the angle XAZ is determined by the number of degrees 






F]». 8. 



in the arc BM, and the upper row of figures is used, having the 
zero mark at B. In Fig. 1, the number of degrees in the angle 
is measured by the arc (7Jf, which requires the use of the lower 
row of figures. 



The average class will find the 100 exercises to 
Art. 1269, inclusive, sufficient for the first year's work. This 
will give three per week, and leave some time for review. Pupils 
should work the exercises at home without any preliminary 
discussion in class. After the exercises are brought in, they 
should be done on the blackboard, at which time the mistakes 
made can be pointed out. While first-class drawing cannot be 
expected from the instruments used by school-children, the 
teacher should exact the best work possible under the circum- 
stances. A hard pencil, kept sharp, is necessary to secure the 
requisite fineness of line. 

1. In drawing an angle, commence at the vertex. 

This exercise is given to remove the impression sometimes 
formed, that the size of an angle depends upon the length of the 
lines, instead of their greater or less difference in direction. 

In this and all other exercises, the pupils should be encouragecl 
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to commence occasionally with an oblique line. No two results 
should be exactly alike. If two pupils compare notes, it should 
be for the purpose of producing a different drawing. One 
pupil's angle may have its vertex at the right, another at the 
left ; one vertex may be above, another below ; etc. The better 
the teaching, the greater will be the variety of results in exer- 
cises that permit of variety. 

3. It is expected that the pupils will see for themselves that 
each arc will contain J of 360®. 

4. Using the ruler, draw the first line of any convenient 
length and in any direction. Placing A of the protractor at 
either end, majk off 45°, being careful to use the proper row 
of figures. Remove the protractor ; place the ruler so that its 
edge-just touches the end of the line and the 45** point, and draw 
the second line. This latter should not be of the same length as 
the first, unless for some good reason; so that pupils will not 
consider that the lines forming an angle should be equally long. 

Write the number of degrees in each angle. 

6. The teacher should not inform the pupils in advance how 
many degrees they will find in the second angle. They should 
measure it for themselves, using the protraetor. 

In drawing these angles, the figure in the book should not be 
followed. The second line should be drawn to the left in some 
cases ; the lower angle may be made 60° ; etc. 

When two lines meet to form two angles, it is not at all 
necessary that the point of meeting should be at the cefrder of one 
line. 

1257. Pupils should be taught that horizontal lines are lines 
parallel to the surface of still water. Floating straws are hori- 
zontal, and may point in any direction. A spirit level is used 
by the carpenter to determine whether or not a beam, for 
instance, is horizontal. A vertical line is one that has the direc- 
tion of a plumb line, which is used by a mason to ascertain if s^ 
wall is perpendicular, 
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In drawings, however, lines that will be horizontal when the 
paper is placed upon the wall, are called horizontal lines ; and 
lines that will be vertical when the paper is placed upon the 
wall, are called vertical lines. 

6. The perpendicular need not be drawn to the center of 
either of the others, nor need it always be drawn above. The 
teacher should encourage variety. 

8. The pupils should draw these lines, and mark in each 
angle the number of degrees it contains. Encourage the greatest 
possible variety in the size of the angles and the direction of the 
lines. 

9. While pupils may be able by this time to* give the result 
without drawing the angles and measuring the second one, the 
teacher should not fail to give them the necessary practice in 
constructing angles of a given number of degrees, and in 
measuring the contents of others. 

Many scholars make as ridiculous mistakes in the measure- 
ment of angles as they do in their work in numbers, frequently 
reading the wrong figures, and figures from the wrong row — 
marking an angle of 45°, for instance, 135° ; etc. They should 
learn to " approximate" the size of an angle, as well as to " esti- 
mate " the probable answer to an arithmetical problem. An 
acute angle should not be marked as containing over 90° ; etc. 

10. Having learned by observation that the sum of two adja- 
cent angles is 180°, the pupils should now discover that the sum 
of any number of angles formed on one side of a straight line is 
180°. When they have learned this from drawing the first 
exercise, they may be permitted to calculate the result in the 
other two, especially as the protractors are not marked for 
fractions of a degree. 

The first exercise should show the same variety in the work of 
the different pupils as has been recommended for previous work. 

12. In constructing a square, the protractor is used to erect a 
perpendicular at each corner. These perpendiculars are made 
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equal to each other and to the original line. A fourth line is 
drawn. The accuracy of the work may be tested by measuring, 
with the protractor, the two upper angles. 

The base lines used by different pupils should be of different 
lengths. The pupils should be permitted, also, to construct the 
square in their own way. Some may erect a perpendicular at 
one end of the given line, and at the extremity of the second 
line erect another perpendicular. Some pupils may not measure 
the first line, drawing the second and third lines lightly of indefi- 
nite length, and using compasses to make them equal to the first. 
In this case, the light lines should not be erased ; but the square 
should be marked off by heavier lines. 

It is a good practice to have the pupils give a written descrip- 
tion of their method of working one of these exercises, which 
should be accepted as a regular composition. The language 
should be correct; the proper technical terms should be em- 
ployed ; and there should be sufficient detail to enable any one not 
familiar with the work to understand just how it was done. 

13. Pupils should be permitted to learn for themselves from 
this exercise and from 14, that vertical, or opposite, angles are 
equal. 

17. After drawing the required lines, the scholar should mark 
in each angle its contents in degrees. 

19. This exercise should enable the pupil to see that the sum 
of all of the angles formed about a point will be 360°. 

20. The teacher should not give unnecessary assistance. If the 
scholars have a few days in which to work out an exercise, they 
should find no difficulty in managing this. 

The word " adjacent " in geometry is applied to each of the 
two angles formed by one straight line meeting another. In 19, 
the two lower angles are adjacent ; but none of the upper three 
angles is adjacent to any other, because three straight lipes are 
used to construct two angles in each case. No two angles in 20 
are adjacent, and no two are vertical. 
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21. There are no adjacent angles. They are all vertical, 
becausA the lines forming each are produced to form an opposite 
angle. 

22. The pupil is not yet ready to do this in the geometrical 
way. The teacher should be satisfied if he adds 65^ and 25^, 
and uses the protractor to make an angle of 90** ; etc. 

24. If the pupil examines a clock, he will see that the num- 
ber of degrees between 12 and 1 is ^ of 360", or 30®. He has 
learned already that the length of the sides has nothing to do 
with the magnitude of the angle. 

25. The minute hand goes 90" in a quarter of an hour. The 
hour hand goes 30" in an hour ; 15" in -J- hr. ; 7^" in \ hr. 

To ascertain the angle at 12 : 15, the pupils should draw a clock 
face, locating the hands properly. Some will place the hour 
hand at 12, forgetting that it has gone 7^" in \ hour; and 
will give the answer as 90" instead of the correct one of 
90" — 7^", or 82" 30'. At 6 : 30, the minute hand is at 6, and 
the hour hand is half way between 6 and 7, or ^ of 30" = 15". 
At 8 : 20, the minute hand is at 4, and the hour hand ^ of the 
way between 8 and 9 — the number of hour spaces being 4J, 
corresponding in degrees to 30" X 4^ = 130". 

Pupils should understand that while the angle at 4 o'clock is 
30" X 4, or 120", and while the angle at 5 o'clock is 30" X 5, or 
150", the angle at 7 o'clock is not 30" X 7, or 210". By making 
a drawing, they will see that in the last case the angle should be 
measured on the left, which will make it 30" X 5, or 150". 

Note. — Angles of 180°, 210°, etc., may be left for more advanced work. 

1260. From 26 should be learned that two lines perpendicular 
to a third line are parallel to each other ; and from 27, that two 
lines running in the same direction and making the same angle 
with a third line, are parallel to each other. 

29. DU will be drawn parallel to £0 by means of the pro- 
tractor, an angle of 58" being made at the intersection of A£ and 
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DE, Six of the twelve angles will contain 58® each; the 
remaining six will each measure 180** -— 58** = 122**. The pupils 
should be permitted to ascertain this for themselves. 

The card suggested in the note is to be used in schools in which 
small wooden triangles are not obtainable. 

32. To draw from P, a line parallel to the oblique line AB, 
place the perpendicular of the 
triangle on the line AB, Fig. 4, 
and place the ruler XY against 
the base of the triangle. Hold- 
ing the ruler in position, slide 
the triangle along it until the 
perpendicular passes through the 
point P. A line PE drawn 
along this side of the triangle 
will be parallel to AB, j^^ ^ 

Time should be given the pupils 
to discover this or a similar method of drawing by means of a ruler and a 
triangle a line parallel to another line. The method may be made the sub- 
ject of a composition. 

33. QR and Z/Fare drawn parallel by means of the ruler and 
the triangle. They may lie in any position, care only being taken 
to cut them by a line making angles of 50** and 130** with one of 
them. Three of the remaining six angles will measure 50** each ; 
and the others, 130** each. 




36. If the work is done as it should be, the angle at 
C will measure 80**. 

The line AB does not need to be horizontal ; nor should all the 
pupils draw AB of the same length. 

36. The third angle will measure 60**. 

37. There are 68** in a, and 57** in c. In i, there are 180** 
— (68** + 57**), or 55**. In d, which is vertical to i, there are 55**. 

38. The angle e should measure 28**, and / 120**. There are 
180** in e (28**) + g +/(120**). 
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39. PRQ = 180^ - (70^ + 60'') = 50^ PES = 180" - 50° 
= 130°. PR8 is therefore equal to the sum of the angles 
P and Q. 

40. 180°. Ana, 

41. 180° - (36° + 65°). 

45. In measuring the side of a triangle, use the smallest frac- 
tion marked on the ruler. When the ruler in use has the 
denominations of the metric system on one face, that fiace should 
be used, and the length of the line given in millimeters. This 
will not require any teaching of the metric system beyond show- 
ing pupils how to read their rulers, and it will do away with the 
need of using fractions. 

46. The length of each side should be marked. If two of 
them are not found exactly equal, the construction is faulty. 

47. The three sides should be equal. 

60. Each of the oblique angles will contain 45°. 

62. Angles 2 and 3, 90° each ; 4, 50° ; 5 and 6, 40° each. 

63. Angles 1 and 4, 67^° each ; 2 and 3, 90° each; 5 and 6, 

22^° each. 

54. The angle j3 contains 120°; w, 30°; n, 30°. 

1266. 56. Construct this parallelogram by drawing two 
lines of the given lengths, meeting at an angle of 60°. By 
means of the ruler and the triangle, construct the other two 
sides. 

If the work is properly done, these two sides will measure 
2 in. and 3 in., respectively; and the remaining angles will 
measure 120°, 60°, and 120°, respectively. From this exercise, 
the pupils should learn that the opposite sides and the opposite 
angles of a parallelogram are equal, and that the sum of the 
four angles is 360°. The angles being oblique, the figure is a 
rhomboid. 

The work of the scholars should show the variety suggested in 
previous exercises. It is not essential that the longer of the two 
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given sides should be taken as the base, nor that the base should 
be parallel to the lower edge of the paper. 

57. Different pupils will construct this trapezoid in different 
ways. Some, seeing that one angle is a right angle, will use the 
triangle to draw the second side, 3 in. ; and at the extremity of 
this side, will draw, by the same means, an indefinite perpendic- 
ular line to form the third side, which is parallel to the base. 
The fourth side is drawn to make an angle of 60° with the base. 

The remaining angles will measure 90° and 120°, respectively ; 
and the sides will measure 5 in., 3 in., nearly 3;^ in., and nearly 
^m. 

58. The triangle cut off will form a rhombus when opened out, 
unless the base and the perpendicular are equal. In this case, 
the paper, when opened, will form a square. 

Making one angle of the triangle 30° (or 40°) will give a 
rhombus containing 60° (or 80°). 

60. When the three sides of a triangle are equal, its three 
angles are equal ; but the rhombus has four equal sides without 
having equal angles. 

61. A triangle that contains three equal angles, has its sides 
equal ; but an oblong has four angles of 90° each, with unequal 
sides. 

62. To construct the rhomboid, draw a base of 2^ in. Two 
inches above, draw a parallel line 2^- in. long, with the extremi- 
ties of the latter on the right or the left of the extremities of the 
base. If the two remaining sides are exactly equal to each 
other, the work is correctly done. 

It is not necessary to draw the altitude, though a broken line 
may be used. While different methods may be employed, the use 
of an incorrect one should not be permitted. The work done on 
the board by a pupil, should be criticised by the class if it be 
faulty; or a better way may be suggested, if the one employed by 
the pupil at the board require too much time or unnecessary work. 
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The lengths of the two remaining sides should be measured, 
and marked on the papers. Those of di£ferent pupils should be 
different, there being no limit except the size of the paper: 
they must, however, be longer than 2 in. each ; and they should 
not be just 2^ in., which would make the figure a rhombus. 

63. If the line that shows the altitude of the rhomboid can 
be drawn within the figure, a right-angled triangle can be cut 
from one side and transferred to the other, making the figure a 
rectangle. Arithmetic, Art. 929, 5, last parallelogram. 

In the case of a rhomboid whose altitude does not fall 
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within the figure, several cuts will be necessary to change it into 
a rectangle. See Fig. 5. 

65. The areas will be equal, because each rhomboid is equal in 
area to a rectangle 3 in. by 2 in. 

66. The three rhomboids in Fig. 6 have their respective sides 
equal each to each, but their angles are unequal ; hence their 
altitudes and their areas are unequal. 

To construct these rhomboids, draw base lines of three inches, 




and inclined to each, at any angle except one of 90*, a t#d4hch 
line. Use the ruler and the triangle to complete the figureiEk' 
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68. As the altitudes are not given, the areas of the figures 
drawn by different pupils should vary. The protractor or the 
triangle should be used in drawing the altitudes, which should 
then be carefully measured. 

69. See 62, making the upper side 2J- in. The fourth trape- 
zoid in Arithmetic, Art. 929, 6, shows the manner of determining 
the dimensions of the required rectangle. 

1267. 78. The diameters of these circles should be such as 
not to admit of the use of the protractor in drawing them. To 
ascertain the extremities of an arc of 120°, two lines are drawn 
meeting in the center of the circle at an angle of 120°. The por- 
tion of the circumference intercepted by these lines will constitute 
an arc of 120°. The remainder of this circumference will form 
an arc of 240°. 

79. The pupil should be permitted to make the first attempts 
in his own way. He will doubtless soon discover that the 
distance between the points of his compasses in drawing the cir- 
cle, is the length of the chord required, and that by placing one 
point of the compasses on any portion of the circumference of the 
circle just drawn, the other point will indicate on the circumfer- 
ence the other extremity of the chord. 

To measure the length of the arc in degrees, draw radii to its 
extremities, and use the protractor to determine the angle made 
by these radii, which may be produced, if necessary. If the work 
is properly done, the angle should measure 60°, 
which is the length of the arc. 

80. Draw two light lines meeting at an 
angle of 72°. Using the vertex of the angle 
as a center, and any radius, draw an arc be- 
tween the lines. This arc will measure 72°. 
Darken the lines from the arc to the vertex 
to show the radii of the circle of which the arc is a part. 
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81, 82. Figs. 8 and 9 show sectors of 90"* and 270^, respec- 
tively ; Figs. 10 and 11, segments of 120° and 240°, respectively. 







Fie. 8. 
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Fxo. 10. 



Pio. 11. 



1268. 86. A diameter will divide the circle into two equal 
parts. A second diameter perpendicular to the first, drawn by 
means of the protractor or the triangle, will divide the circle 
into four equal parts. 

To divide the circumference into four equal parts, it will not 
be necessary to draw the diameters. When he has the ruler in 
the proper place to draw the first diameter, the pupil needs to 
mark only the two points where the ruler cuts the circumference. 
The third point can be indicated when the triangle is placed at 
the center of the circle and against the ruler ; etc. 

While the scholars may be permitted in the beginning of this 
work to draw a number of unnecessary lines, and while it may 
be an advantage to even require it, they should gradually learn 
to make as few lines as possible. The construction lines that 
are employed, should be drawn very lightly and should not be 
erased. Other lines should be made more conspicuous. Careful 
pupils may be allowed to use ink for this purpose. 

1269. It is not intended that the methods here suggested 
should be communicated in advance to pupils. Each should be 
allowed to try the problem in his own way. The discussion of 
the method employed afterwards on the blackboard, will suggest 
other and possibly better modes of procedure. 

88. To inscribe a regular pentagon in a circle, it will be neces- 
sary to divide the circumference into five arcs of 72° each. The 
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protractor should be used to obtain the first arc ; the remain- 
ing ones can be set off by the compasses, the first being used as 
a measure. Careful work should be exacted by the teacher. 

89. Many pupils will have learned in their drawing lessons 
the regular method of inscribing a hexagon in a circle. Those 
unfamiliar with this way, should not be shown it until after they 
have constructed the hexagon by means of the protractor. 

It is a pedagogical mistake to suggest *' short-cuts " to pupils 
before they thoroughly understand a general method. For this 
reason, the teacher should permit the members of her class to use 
the protractor in the construction of the inscribed triangle, leav- 
ing it to themselves to discover a simpler way. She should 
encourage, also, the employment of a variety of methods even 
if some of them are not very direct. The experiments made by 
pupils to discover a new mode of constructing a polygon, will 
help them in their geometrical study. 

The chord of 60** being equal in length to the radius (79), 
the shortest method of inscribing a hexagon is to apply the 
radius as a chord six times. Two of these divisions of the circum- 
ference will make arcs of 120°, the chords of three of these form- 
ing the sides of an inscribed equilateral triangle. 

90. Each of the six angles at the center contains 60°. Since 
the two sides AC and AB, enclosing any central angle, are radii 
of the circle, and therefore equal to each other, the angles oppo- 





Fio. 12. Fig. 18. 

site those sides are equal ; that is, angle A — angle B. The 
angle at C being 60°, ^ -f- ^ = 180° - 60° = 120°, and ^ = ^ = 
00°. Angles 1 and 2 (see Arithmetic), therefore, measure 60° 
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each, and the whole angle contained between two adjoining 
sides of the hexagon, measures 120^. After determining by this 
method the number of degrees in each angle of a regular hexa- 
gon, the pupils should be required to construct one, and to mark 
in each angle its contents in degrees, as in Fig. 13, verifying the 
result by using the protractor. 

91. A careless scholar, measuring the number of degrees in 
each angle of a regular pentagon (Arithmetic, Art. 1268), will 
sometimes read from the wrong row of numbers on the protrac- 
tor, getting the result 72®, instead of the correct one of 108**. 
As there are 72® in each division of the circumscribing circle, he 
will have no doubt of the correctness of his answer, unless he 
has been trained to estimate the size of an angle. In this case, 
he will see that each angle of a regular pentagon is obtuse, and, 
therefore,'greater than 90®. 

One method of calculating the number of 
degrees, is to divide the pentagon into five 
equal triangles, one of which is shown in Fig. 
14. The angle at is 72®. The sides CA and 
CB, being radii, are equal ; which makes equal ''"' ^** 

angles at A and B, each of which is \ of (180® — 72®), or 54®. 
Each of these angles is the half of one of the angles of the pen- 
tagon, so that these latter angles measure 108® each. 

92. A circumscribed square touches the circle at four points, 
each side constituting a tangent. A tangent being perpendicular 
to the radius drawn to the point of contact, the square may be 
constructed by drawing perpendiculars to two diameters inter- 
secting at right angles, using the triangle 6t the protractor for 
the purpose. The ingenious pupil will discover other ways; 
drawing, for instance, at each extremity of the two diameters, a 
line parallel to the intersecting diameter, by means of the 
ruler and the triangle; etc. No method should be permit- 
ted that merely approximates accuracy, such as determining 
that a line is parallel or perpendicular by the eye alone. The 
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average class will contain many members intelligent enough to 
pass upon the correctness of a given method, and they should be 
called upon to give reasons for any criticisms they may have 
to offer. 

In circumscribing some polygons, a hex- 
agon for instance, many pupils prefer locat- 
ing points X and F, instead of using the 
triangle and the ruler to draw a tangent 
XF. After dividing the circumference 
(Fig. 15) into six equal parts at 1, 2, 3, 4, 5, 
and 6, they draw a diameter from 1 to 4. 
Through 2 and 6 they draw a secant XA, 
making MX and MA each equal to the radius. Through 8 and 
5 a second secant is drawn, and NY and NB are also made 
equal to the radius. A line drawn through X and Y will form 
one side of the circumscribed hexagon. One extremity of this 
side can be determined by producing the diameter 3(76 to F, 
and the other by a line through 2C5. 

Note. — A wcatd is a line that cute a circle at two points ; a tangent is 
a line that touches a circle at one point. 

93. The smallest number of triangles into which a pentagon 
can be divided, is three (Fig. 16). The 
three angles of each triangle contain 180^, 
making the sum of angles 1-9, 540^. 
Since 1 = ^, 2 + 4 = 5, 6 + 7 = C: 8 = 
D; 3 + 5 = -&, the sum of the five equal 
angles (A, B, (7, Z), and E) of a regular 
pentagon = 540®, and each equals 108®. 
This is the result that was found in 91 
by another method. 

94. The hexagon is divisible, as above, into four triangles, 
containing 180® X 4, or 720®; making each angle 720®-?- 6, 
or 120®. 

95. A quadrilateral is divisible into 2 triangles ; a pentagon, 
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into 3; a hexagon, into 4; a heptagon, into' 5; an octagon, into 
6, being 2 triangles less in each case than the number of sides in 
the polygon. 

96. The number of degrees in each angle of a regular octagon 
= [180^ X (8 -2)] ^8. 

97. At each end of the 2-inch line, draw a 2-inch line at an 
angle of 108^. At the farther extremity of each of those lines 
draw a line at an angle of 108°. These last lines meet at an 
angle of 108° if the work is correctly done, and are each two 
inches long to the point of their intersection. 

98. A line drawn to each extremity of the base at an angle 
of 60° will form an equilateral triangle. Use angles of 90° for 
the square, 108° for the pentagon, 120° for the hexagon, nearly 
129° for the heptagon, 135° for the octagon, 140° for the non- 
agon, etc. 

The first line should be placed near the cen- 
ter of the bottom of the paper to give room for 
the successive polygons. See Fig. 17. Bright 
pupils will calculate the necessary angles and 
continue to construct polygons as far as the 
space will permit. 

99. By drawing the diameters AB and XY (Fig. 18), the 
inscribed square will be divided into four 
triangles, while the circumscribed square 
contains eight, being double the area of the 
inscribed square. 

1270. These problems are given to en- 
able the pupils to learn how to bisect lines, 
erect perpendiculars, construct angles, etc., 
by means of the ruler and the compasses, 
and incidentally to learn a number of geometrical facts. The use 
of other instruments is unnecessary, and should, therefore, not 
be tolerated. 
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1. The distance between the centers = 1^ in. + 1 in. 

2. 1^ in. — 1 in. 

4. The line XY joining the two points of intersection of the 
equal circles (Fig. 19), bisects the 
line AB connecting the centers. 
The radii AX, BX, AY, ^F are 
each 2 inches long. 

6. The previous exercise should 
lead the pupils to see the steps neces- 
sary to the construction of the re- 
quired triangle. The 3-inch base AB \^ first drawn. The next 
requirement is to find a point jr(Fig. 19) 2 inches from A and 
from B, A circle of 2-inches radius with .5 as a center, will 
contain every point that is 2 inches from B. A similar circle 
with -4 as a center, contains every point 2 inches from A. 
The intersections, X and F, are each 2 inches from both 
points A and B, Using either one as a vertex, draw lines to 
A and B, forming the required triangle. 

Authorities differ somewhat as to the advisability of requiring pupils to 
employ circles rather than arcs in geometrical problems. While it may be 
better at first to use circles, the point to be finally reached is the employ- 
ment of the shortest lines possible. This should not be inconsistent with 
the acquirement of geometrical knowledge. A scholar should know after 
a very few exercises that each point of an arc is 2 inches from the center, 
as well as he does when he draws the entire circle. 

In his later construction of an isosceles triangle, the pupil should know 
that the vertex is above (or below) the center of the base. For this reason 
the first arc need not be a very long one. The second should be still shorter. 

6. Fig. 19 will suggest the necessary steps. Using each end 
of the Scinch base as a center, and with a radius of 4 inches, 
draw two circles. Draw lines corresponding to XA and XB for 
the required triangle. Placing the ruler on X and Y will give 
the perpendicular, which should not extend below the base. 

If arcs are used, the upper intersection determines the position 
pf the vertex. A lower intersection is i^sed to determine the 
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direction of the perpendicular. The pupil will gradually learn 
that while a definite radius, 4 inches, is required to locate the 
vertex of the triangle, intersecting arcs, each of 3 inches or 5 
inches or any other radius, will serve to locate the second point, 
used with the vertex to determine the direction of the perpendic- 
ular. The point of their intersection may be above the base 
or below it, according to convenience. A point below secures 
greater accuracy, by being probably at a greater distance from 
the vertex than one above is likely to be. 

7. This is a variation of 6, but without directions as to length 
of sides. If the perpendicular is correctly drawn, it will bisect 
the base. See Exercise 48, Art. 1263. The compasses should 
be employed to determine the equality or inequality of the seg- 
ments of the base. 

8. The same procedure is required as in 7, except that the 
sides of the triangle are not drawn. The bisecting line should 
be extremely short. 

9. With a 2-inch radius, draw intersecting arcs, using as 
centers the two extremities of a 2-inch line. 

11. Either side may be used as the base ; and different pupils 
should use a different base, although the greatest number will 
probably take the longest side. 

Using the 2-inch side as a base, draw from one end, as a center, 
an arc with a radius of 1 inch ; and from the other, an arc with 
a radius of 1^ inches. The intersection of the arcs will be the 
vertex of the required triangle. 

With the 3-inch line as a base, the radius of the arcs will be 
2 inches and 2J inches, respectively. 

Besides employing different bases, the pupils should use oblique lines and 
vertical lines as bases, and the vertex in some instances should be below the 
base; etc. 

12. A scholar should be permitted to discover for himself that 
the intersection of the 2-inch arcs will be at the center of the 
4-inch base. After endeavoring, also, to make a triangle whose 
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sides shall measure 1, 2, and 3 inches, respectively, he will 
understand that the third side of a triangle must be shorter than 
the combined lengths of the other two. 

13. If the pupil, in drawing arcs to locate the bisecting line, 
employs the radius used in drawing the circle, he will discover 
that one intersection will take place at the center of the circle. 
This will lead him to see that only one set of intersecting arcs is 
necessary — the one beyond the circle, the center of the circle 
serving as a second point. 

The teacher should be in no hurry to inform the pupil using 
two sets of arcs, that a single set^will be sufficient ; knowledge 
that comes in some other way than merely by direct telling, is 
apt to last longer. 

14. Before dividing a sector (Figs. 8 and 9) into two equal 
parts, some scholars may consider it necessary to draw the chord. 
Permit them to do so at £rst. 

16. The pupils have already learned that a line drawn from 
the vertex of an isosceles triangle to the center of the base, is per- 
pendicular to the base. The method employed in bisecting a 
line is practically to consider it the common base of two isosceles 
triangles having their vertices on opposite sides of the base, 
although the equal sides of the triangles are not drawn. This 
bisecting line is perpendicular to the assumed base. The pupils 
have probably discovered that the perpendicular line bisecting 
the chord in 13, would, if produced, pass through 
the center of the circle. From this previous 
knowledge, they will doubtless be able to answer 
the last question of 16. * 

The scholars that have drawn the chord in 
dividing the sector in 14 into two equal parts, 
will be likely to see that the radius CX (Fig. p,^. 90. 

20) is perpendicular to the bisected chord AB. 

16 show3 that a perpendicular that bisects a chord, AB (Fig. 
20), also bisects the arc AXB. 
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It will readily be seen by the pupils that an arc AXB can be 
bisected without drawing the chord AB. 

17. This problem is the same as 8. The drawing, however, 
should show a longer line, and one that does not cut the given 
line, the requirement being that the perpendicular be drawn to 
the latter. A perpendicular drawn to a horizontal or to an 
oblique line from below it, would be correct ; although it might 
not be accepted as satisfactory if the more common wording of 
the problem were employed : Erect a perpendicular at the mid- 
dle point of 'a line. 

18 requires no explanation. 

19. Bisecting one of the four divisions of a circumference 
gives the dividing point between two one-eighths. A ruler placed 
upon this point and on the center of the circle will indicate the 
location of another. The distance between two points can be' 
ascertained by the compasses, which can then be used to locate 
the remaining two dividing points. 

The lines used to divide a circumference should not be too long. 

The thoughtless pupil sometimes fails to see, when he employs 
his compasses to measure the distance between two points on a 
circumference, that he is measuring the chord of an arc, and not 
the arc itself. It may be necessary for the teacher to explain 
this in connection with 26. 

22. Unless the pupils have learned in their drawing work the 
method of erecting a perpendicular at the end of a line, some of 
them may experience a little difficulty in solving this problem. 
One way of drawing the circumscribed square is to construct 
on ^ F (Fig. 18) an isosceles triangle A2Y equal to ACY. 
Produce 2 A to 1, making Al equal to 2 A. Produce 2Y to 
3 in the same manner. Lines from 1 through JT, and 3 through 
B, will intersect at 4, which completes the square. 

24. The object of 23 and 24 is to lead the pupils to see again 
that the side of an inscribed hexagon is equal in length to the 
radius of the circle. 
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26. The four triangles will together constitute a circumscribed 
equilateral triangle. 

27. Draw lightly an arc less than 90° in length. After cut- 
ting off 60°, darken this portion. No radii f^ 
should be drawn. 

To construct an angle of 60°, draw an in- 
definite line AB (Fig. 21). With any con- ^^ ] g 

venient radius, as AM, draw an arc MI^. ^ 

With Jf as a center, and using the same 
radius, cut the arc at X. This makes MX an arc of 60°. From 
A draw a line through X. 

28. An arc of 30° is constructed by the bisection of an arc 
of 60°. 

To construct an angle of 30°, draw AB (Fig. 21) and the arc 
MN; and cut off MX, as in 27. With the same, or any other 
convenient radius, and using M and X as centers, draw two 
arcs intersecting on the right of MX. A line drawn from A 
through this intersecting point will make with AB an angle 
of 30°. 

29. To construct an angle equal to 60° + 30° (or 30° + 60°), 
bisect the arc XM (Fig. 21), and from the bisecting point, which 
is 30° from M, lay off an additional 60°. A line drawn from A 
through this point will make with AB &n angle of 90°. 

30. One method of erecting a perpendicular at the end of a 
line is given in 29. A somewhat 

similar method consists in prolonging ^^ 

the arc, and marking off at Q and 
JR two divisions of 60° each. Using 
these two points as centers, draw arcs 
intersecting at F. From D draw a 
line through F. 

The line DF bisects the arc QB, 
which makes the angle FDJS^ 
60°(PQ) + 30°(QF) = 90°, 




S60 MANUAL FOR TEACHERS 

81. The bisection of VP gives an angle of 45**. Do not 
draw DF, 

The recommendation so often made as to getting a variety of drawings 
from the various members of the class, applies to these problems. The 
erection of a perpendicular at the end of a vertical line should call forth 
at least four different results. The perpendiculars may be erected at either 
end, and may run to the right or to the left. In constructing an angle of 
45°, a greater variety is possible. The first line may be horizontal, verti- 
cal, or oblique ; the second line may start from either end ; and it may 
extend above or below, to the right or to the left; the lines forming the 
angles need not be of the same length on all papers, nor need both of them 
be of the same length on any one paper. 

22i** = i of 45^ 135^ = 90^ + 45^ 15° = ^ of 30^ 75^ = 
60^ + 15^ 

33. The preceding problem should give a hint as to the 
method of solving the present one. In ^ 

32, a circle was drawn with -4 as a center 
and -4jr as a radius. This circle cut 
XY (Fig. 23) in M. To erect a perpen- 
dicular at A, the center of the circle, the ^' a M * 
extremities X and M of the diameter ^'®' ^* 

XM were used as centers to draw arcs intersecting at J. A 
perpendicular was then drawn from A through J. 

This problem does not furnish a circle, nor is one necessary. 
The line XY is given, and the point A at which the perpendic- 
ular is to be erected. With -4 as a center, and a radius equal 
to AXy cut off AM. This gives us the diameter of the circle 
employed in the preceding problem. 

It will be noticed that a second set of intersecting arcs on the 
opposite side of XM is not needed, the point A answering 
instead. This problem amounts to the bisection of an arc of 
180®, of which only the cho;:d XM is drawn, A being the center 
of the circle. 
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34. The first two divisions of this problem are reviews of 
parts of 17 and 30. The erection ^ 

of a perpendicular at a point j^ 
between the end and the center, 
is a variation of the preceding 
problem. Let RS (Fig. 24) be 
the required line and A the 
point. With ^ as a center, and 
any convenient radius, lay off the 
points X and M, which will be 

equidistant from A. Using X and Jf as centers, draw arcs 
intersecting at J. Draw the required perpendicular from A 
through J. 

In problem 33 the point M was located at a distance from A, equal to 
AB\ and while greater accuracy is obtained by having the points if and 
X as far apart as possible, the present method is suggested to show that the 
only essential requirement as to their location is to have them equidistant 
from A. 

36. The base need not be a horizontal line. 

36. Proceed as in the construction of a right-angled triangle, 
base 2 inches, perpendicular 2 inches ; but do not B 
draw the hypotenuse. With B and H as cen- 
ters (Fig. 25), and a radius of 2 inches {BP or 
PH), draw arcs intersecting at 0. BO and HO 
will form the remaining sides. 

To construct the rectangle, PH (Fig. 25) p 
should be made 3 inches long, BP measuring 2 ^^^- ^6. 

inches. With ^ as a center, and a radius of 3 inches, draw an 
arc. Intersect this by a second arc drawn with ^ as a center, 
and a radius of 2 inches. From the point of intersection, draw 
lines to B and S. 

Some scholars may prefer to erect a perpendicular at each end of the 
base, etc. 

38. Draw a base line, WV (Fig. 26), 8 inches long. At any 
convenient point, M, erect a perpendicular, MP, 2^ inches long 
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At its extremity P, draw the perpendicular PO. With TT as a 
center and a radius of 3 inches, locate the point X on the line 
P0\ TTXwill be the second side of the rhombus. On PO draw 
XN 3 inches ; and connect NV, This last line should measure 
3 inches if the work is properly done. 




N 



O 



Fig. 26. 

To construct a 3-inch rhombus containing an angle of 60**, 
draw WV\ at TF construct an angle of 60®, and make TTJT 
3 inches. At X or at V, draw a 3-inch line making an angle of 
120® with XW or VW, etc. ; or, using JTand Fas centers, and 
with a radius of 3 inches, draw arcs intersecting at iV; draw 
iVXandiV^F. 

39. Proceed as in the first problems of 38 ; but make TTFand 
XN each 4 inches long. 

40. See BPH (Fig. 25) ; draw BH. 

Some pupils, preferring to commence with a horizontal base, 
calculate the number of degrees in each angle at the base, 
^ (180° — 90°), or 45®. To each end of a base line of any length 
(Fig. 27), they draw a line making with the 
base an angle of 45®. 

If one angle is 120°, the angles at the base 
will be 30® each ; if one is 135®, the angles at 
the base will measure 22^® each. ^*- ^'^• 

The method shown in Fig. 27 requires the construction of two 
angles ; and is, therefore, not so direct as drawing two equal lines 
meeting at the given angle. 
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41. Erect a 3-inch perpendicular at the middle of a 3-inch 
line. 

A perpendicular, AB (Fig. 28), 
bisects the angle at A of the equilat- 
eral triangle. Erect a 3-inch perpen- 
dicular at B, on an indefinite line ^" 
CD\ at Ay construct two angles of 
30® each, as shown in the figure ; draw AX and A F, forming 
the required equilateral triangle AXY. Test the work by meas- 
uring XY. 

42. To construct a scalene triangle of the required dimen- 
sions, erect the 3-inch perpendicular at a point not in the center 
of the 3-inch base, nor at either extremity. 

To construct the obtuse-angled triangle, produce the 3-inch 
base by a dotted line, and erect the 3-inch altitude at some point 
outside of the base. 

43. This problem may puzzle the pupils at first. If the tri- 
angle were isosceles, XYM, for 
instance, there would be no diffi- 
culty. The solution of the prob- 
lem consists practically in making 
an isosceles triangle, although the 
line XM\^ not drawn. With X 
as a center (Fig. 29), and XFas 
a radius, the point M is located 
(without drawing the arc shown 
in the figure). Using M and Y as centers, and with any con- 
venient radius, arcs are drawn intersecting at R. XR gives the 
direction of the altitude. 

44. The given triangle in this case will be XMZ (Fig. 29). 
Produce ZM indefinitely towards Y, and with XM as a radius, 
cut the base at Y\ etc. JTFis, of course, not drawn ; JfF should 
be a light line or a broken line ; etc. 




X 
R 
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45. This is the same problem in another form. Let YZ 
(Fig. 29) be the given line, and X the given point, from which a 
perpendicular is to be let fall upon YZ. In 43-44, the arc 
described with JT as a center, passes through one extremity of 
the line. The pupils should see that this is not essential, and 
that it would be very inconvenient in the case of a very long 
line. All that is necessary is to intersect the line YZ at two 
points sufficiently far apart to secure accuracy. 

47. Each angle will measure 60^; the arc on which it stands 
measures 120° ; an angle at the circumference, therefore, is 
measured by one-half the arc intercepted by its sides. 

Apply this to the regular pentagon (Arithmetic, Art. 1268). 
The angle at the top of the figure stands on an arc containing 
72° + 72° + 72°, or 216° (made up of three arcs) ; it contains, 
therefore, \ of 216°, or 108°. See Fig. 30. 

An angle of a square stands on an arc of 180° ; its contents are, 
therefore, \ of 180°, or 90° ; etc. 




^ 




Pig. 80. Fig. 81. 

48. The number of degrees in each angle of a regular hexagon 
is 120° (94, Art. 1269). From each end of the given line AB 
(Fig. 31) draw a line equal in length to ABy and making with it 
an angle of 120° ; etc. 

While this is not the best way to construct a regular hexagon, 
it gives the pupils an opportunity to try the general method on a 
polygon of six sides. 

49. For the construction of an octagon, the angles at -4, B^ 
(7, etc., should measure 135° (Problem 31). 
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By a later prdblem, the papils will learn how to find the center of the 
circumscribing circle after two sides of the octagon are drawn ; for the 
present, however, they should be required to repeat the construction of 
the angle of 135° at the required number of corners. The work should be 
as accurate as possible, considering the necessary imperfections of the tools 
employed. 

60. A right angle whose vertex is at the circumference, sub- 
tends an arc of 180°, or a semi-circumference. 

61. By means of a ruler, placed on the center of the circle, 
mark points A and £ (Fig. 32) the extremi- 
ties of a diameter (not drawn). The arc 
AMB is one-half of the circumference, or 
180° ; and the angles JT, Y", and Z, whose 
sides XA and XB, YA and YB, ZA and 
ZB^ subtend this arc, are each measured by 
one-half of it, and contain, therefore, ^ of 
180°, or 90°. 

62. The hypotenuse of an inscribed right- 
angled triangle is always the diameter of the circle. 

In Fig. 32 draw the diameter ACB (or any other). Bisect 
the arc AXYZB, which gives the vertex of the required trian- 
gle. Connect this point with the points A and B, 

Note. — It may be necessary to have the scholars understand that all 
the vertices of an inscribed polygon must lie in the circumference; an 
inscribed triangle, therefore, has three vertices in the circumference. 

63. The diameter of a circle having a radius of 2 inches, will 
be the diagonal of the inscribed square. The location of the 
remaining two corners is easily determined. 

The square may also be constructed by drawing 4-inch diagonals 
bisecting each other at right angles ; etc. 

The rhombus will consist of two 8-inch equilateral triangles 
having a common base. 

64. Every angle being on the circumference, each will be 
measured by one-half the intercepted arc, and the sum of the 
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three angles will contain one-half the number of the degrees con- 
tained in the three arcs ; i.e., i of 360®. 

56. See the rhombus in 53. 

56. The two triangles will be equal in all respects, eis will 
those in 57. 

58. From 56 and 57 the pupils should learn that two triangles 
are equal in every respect (a) when two sides and the included 
angle of one are equal to two sides and the included angle of the 
other, each to each ; and (b) when two angles and the included 
side of one are equal to two angles and the included side of the 
other, each to each. From 59, they should learn that when two 
triangles have the three sides of the one equal to three sides 
of the other, each to each, they are equal throughout. From the 
present problem, they should learn that any number of triangles 
can be constructed having their corresponding angles, equal each 
to each, but whose corresponding sides are unequal, each to each. 

60. Impossible, because the sum of three angles of 75° each is 
greater than 180®. 

61. The radius of each circle must be one-half of the hypote- 
nuse, or 1^ in. See Problem 52. 

Any inscribed triangle having one side the diameter of the 
circle will answer the conditions of the first case. 

The 2-inch base of the second triangle is obtained by taking A 
as a center (Fig. 32), and with a radius of 2 inches, drawing 
an arc at, say, F; -4 Y" will be the required base, YB the per- 
pendicular, and AB the hypotenuse. 

Using a radius of 1^ inches, as above, will give a perpendic- 
ular, AX, of 1^ inches, etc. 

Note. — The term base does not necessarily imply a horizontal line; nor 
perpendiciUar, a vertical one. 

63. To construct an angle at F(Fig. 33) equal to the angle 
at -3r, take JTas a center and any convenient radius, and draw 
the arc Aa ; then take F as a center and the same radius, and 
draw the arc Go. The angle X is measured by the arc -4-2, the 
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length of whose chord is determined by means of the compasses. 
Lay off the same on Cb, making the arc CD equal to the arc 
AB, An angle formed by drawing a line from Y through D 





Y 

Fio. 88. 

will be equal to the angle at JT, as each angle is measured by an 
arc of the same number of degrees. See note to Problem 19, 
Art. 1270. 

64. Draw the first line at any angle ; and by the preceding 
problem, draw the two intermediate lines, making, with the 
horizontal line, angles equal to that made by the first line. The 
pupil will have no difficulty with the oblique line at the other 
extremity of the horizontal line. 

65. Proceed as in the second part of 64, using a horizontal 
3-inch line for the diagonal, drawing from one end a 2J-inch 
oblique line running upward at any angle, and from the other 
end a similar line running downward at the same angle. 

The lines divide the 3-inch diagonal into 5 equal parts, each 
part measuring \ inch. 

66. The scholars should gradually learn that it is unnecessary 
to measure the oblique lines, Km 
and Im (Fig. 34). In setting off 
the divisions K\, 1 2, etc., La, ah, 

etc., it will be found unnecessary to K.-*^: -^^{^ 

use a definite measure; all that is 

required is that they be equal. This 

equality is obtained by opening the n- 

compasses slightly and marking off ^^®- ^• 

the divisions with them. There is no need of completing the 
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rhomboid, nor of drawing the lines 4a, 3i, 2c, etc. Place the 
ruler on 4 and on a, and use a short line on KL to mark off one 
division; etc. 

It is expected that the teacher will not give this method at the oatset. 

To draw a line exactly ^ of an inch in length, a construction 
line, 3 inches long, ITL (Fig. 34), is drawn lightly, also .Sm and 
Ln of indefinite length. Only the first division is required on 
Km. Placing the ruler on 1 and (2, mark off on IlL f inch, 
and darken this portion 

One-seventh of a 5-inch line = -f inch. 

67. When the base of a right-angled triangle measures 3 
inches, and the perpendicular measures 2 inches, the hypotenuse 
will measure V3'' + 2* = V9-f 4 = a/13 inches. 

68. A line Vl3 inches long is drawn by constructing a right- 
angled triangle having a 3-inch base and a 2-inch perpendicular. 
The hypotenuse is the required line. 

A base of 2 inches and a perpendicular of 1 inch give a hypot- 
enuse of V5 inches. 

A hypotenuse of 4 inches and another side of 3 inches give a 
remaining side of V7 inches. For the construction of this tri- 
angle, see Problem 61. 

69. The side opposite the angle of 30° is one-half as long as 
the side opposite the angle of 90°. 

71. The chord of an arc of 60° is 2 inches long ; the chord of 
an arc of 180° is the diameter, and is 4 inches long. The chord 
of an arc of 300° is 2 inches long. 

72. The perpendicular "erected" at one end of the chord 
should be turned downwards if the chord is drawn above the cen- 
ter of the circle. 

The perpendicular and the diameter meet at the circumference. 
See Problem 61. 

73. The triangle will retain its shape, because only one tri- 
angle can be drawn with sides of a given length. Problem 69. 
The rectangle will not retain its shape, because an indefinite vari- 
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ety of parallelograms can be constructed having their corre- 
sponding sides equal, each to each. See Exercise 66, Art. 1266. 

77. From Problem 16, the pupils have learned that a perpen- 
dicular bisecting a chord, passes through the center. If there 
are two lines passing through the center, the latter must be 
located at their intersection. 

78. To inscribe a circle in any triangle, draw lines bisecting 
the three angles. See problem 28. The intersection of these 
three lines will be the center of the circle. 

In practice, only two lines are drawn ; but the third serves to test the 
accuracy of a pupil's work. 

79. The sides of an inscribed triangle are chords of the cir- 
cumscribing circle. In Problem 77, we have learned that the 
intersection of two perpendiculars that bisect chords, locates 
the center of the circle. With this center, and with a radius 
equal to the distance from the center to the vertex of any angle 
of the triangle, draw the circle. 

80. The larger the circle the better for beginners. The 
average scholar may consider it necessary to draw two adjacent 
chords, but every purpose will be served by cutting the circum- 
ference by three short lines to mark the boundaries of two 
adjoining arcs. The bisection of these arcs by perpendiculars 
will locate the center of the circle. 

82. Use a cup to draw the arc. Divide it at random into two 
parts. Bisect each, as above. q Q 

83. The altitude is 2 in. ^' ^^"^^ -}? 
Problem 70. 




84. Experienced draughts- 
men save time by changing the 
radius as infrequently as possi- 
ble. To construct a square on 
a 3-inch line AB (Fig. 35), 
take a radius of 3 inches, and with ^ as a center draw the 
arc £m. With ^ as a center, mark oflP Bn = 60®. Bisect £n, 
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using the same radius to obtain the arcs intersecting at o, with 
B and n as centers. BX= 30^ ; place the compasses on J^, and 
cut the first arc at C, which makes XC 60°, and BC 90°. C is 
the third corner of the square. Using B and C as centers, and 
with a radius of 3 inches, draw arcs intersecting at D, the fourth 
corner of the square. m 

86. We have found in Problem 26, 
that constructing an equilateral tri- 
angle on each side of an inscribed 
equilateral triangle gives a circum- 
scribed equilateral triangle. Locate 
m, n, and o, 120° apart. With each as 
a center, and with a radius equal to 
mo, draw arcs intersecting at Ay B, 
and C. Do not draw the triangle mnoy shown in the figure. 

87. See Problem 41, second part. 

89. See Arithmetic, Art. 1089 (Pig. 2). 

90. Construct a right-angled triangle having a base and a 
perpendicular measuring 2 inches and 3 inches, respectively. 
The hypotenuse will be the side of the required square. 

Do not construct squares on the other two sides. 

91. The hypotenuse is 3 inches, etc. See Problem 68. 

92. The square constructed on the hypotenuse of a right- 
angled triangle whose base and perpendicular measure 3 inches 
each, will be double the area of a 3-inch square. 

When the 3-inch square is constructed, measure the length of 
the diagonal (without drawing it) ; and on a line of this length 
as a base, construct the required square. 

93. Four. See Fig. 36. 

94. Nine ; sixteen ; twenty-five. 

95. 1, 1^, 2 inches. 

96. 3, 4^, 6 inches. 

97. The radius of the second circle is 2 inches. 
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Fig. 87. 



98. A square described on the base of an isosceles right- 
angled triangle will be one-half the size of the square described 
on the hypotenuse. A = a + a = 2a', 
a = iA. The area of an equilateral 
triangle whose base is YZ, is one-half 
that of one whose base is XY. The 
area of a circle whose radius is YZ 
(or XZ), is one-half that of a circle 
whose radius is XY. 

Note. — If the square A in Fig. 37 is 
drawn above XY instead of below it, the 
ratio of the large square to that of each 
email one will be more apparent. 

Construct an isosceles right-angled triangle having a hypote- 
nuse of 2 inches (Problem 52). The base of this triangle will be 
the radius of the required circle. 

The area of a circle of 2 inches radius = 2* x tt = 4 tt. 

The radius of the other circle = V2 ; its area is (V2)' X ir 
= 2 TT, which is one-half of 4 ir. 

99. The side of the required triangle measures V2 inches. 
See 98. 

100. Cab (Fig. 38) is one-sixth of an inscribed regular hex- 
agon, and CAB is one-sixth of a circum- A_ X B 
scribed regular hexagon. Calling the 
radius of the circle 2 inches, the altitude 
CX of the large triangle is 2 inches. Since 
ab is 2 inches, ax=\ inch ; & = 2 inches. 
In the right-angled triangle Cax, Cx -f ax 

="fe^*; "S" + l=4; "^' = 4-1 = 3; Cx 
= V3. The areas of the two triangles will 
be proportional to the squares of their respective altitudes. 
S* = 3 and CX = 4. That is, the area of the larger triangle is 
1-^ times the area of the smaller ; hence the area of the circum- 
scribed hexagon is IJ times the area of the inscribed hexagon. 
The area of the circumscribed square is double the area of the 




Fio. 88. 
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inscribed square ; and the area of the circnmscribed equilateral 
triangle is four times the area of the inscribed equilateral 

triangle. 

1271. 3. At the middle point Xof the perpendicular of the 
right-angled triangle (Fig. 39), cut Xm parallel to the base. 
Ee-arranging the two parts gives a rectangle whose dimensions 
are 4 inches and 1^ inches. Figs. 40 and 41 show how the 

A 






Fio. 89. Fig. 40. Fifi. 41. 

other two triangles are divided to make rectangles of the same 
dimensions. 

4-6. See 56-69, Art. 1270. 

7. The two triangles have two sides of one, AC and BC, 
equal to two sides of the other, CE and CD\ and the angle 
ACB equal to its opposite angle DCE\ hence the third side, 
DE, of one triangle is equal to the third side, AB^ of the other. 

9. The area of the larger triangle is four times that of the 
smaller. 

11. Another method of dividing a line into equal parts. See 
Problem 66, Art. 1270. 

1273. Much interest is added to this work by emplo3dng the 
method here given, in calculating heights and distances in the 
neighborhood of the school. A comparison between the results 
obtained by calculations and those obtained by actual measure- 
ments, will be useful in teaching the pupils the necessity of great 
accuracy in their preliminary work. 

2. The hypotenuse of each triangle represents a ray of light 
&om the sun, etc. 



NOTES ON CHAPTER 8IZTEEN 273 

3. 77"= 110 ft. 

4. CD : DE :: CS : SA; 50 -.90: -.1200 -.JBA; 5^=2160ft. 
TKe width of the river = 2160 ft. - 100 ft. = 2060 ft. Am. 

5. Ci)=C<?-i)G' = 6 ft. -4 ft. = 2 ft.; EH=\n ft. 
+ 3 ft. = 180 ft ; AM^ 120 ft. ; AB = 120 ft. + 4 ft. = 124 ft. 

e. The two triangles are similar, because the angles of one are 
equal to the augles of the other. Angle D = angle A = 90°. 
The two angles at O are vertical angles, and, therefore, equal to 
each other. The remaining angle B must be equal to the 
remaining angle E, because the sum of the angles in each 
triangle is the same. 

CD:DE::AC:AB; 
3,25 : 5 : : (12 - 3.25) : AB. 

7. lOi : (10^ + 195 + 16) : : (12 - 4^) : A/ M = 15^ ft- 1 
fi = Wl\ ft. + 4^ ft. = 162 ft. Ana. 

8. RF:RN::Pq:MN;&:{l^-\-^)::\:MN. MN^ 
84 ft. Ans. 

9. The tree is 3 ft. X 36, or 108 ft. high. Am. AO^ AB, 
because angle C= angle B^ib". 

10. AC= AB. A line CB makes an angle of 45° with AO, 
angle 4 - 90° ; angle ABC= 45°. 

Note. — In the sncceediog problems, the triangle and the protractor maj 
be employed when neceaeary. 

1274. 1. The circumference of the circle, or 360° = 4 in. 
X 3.1416. The arc of 60° is J- of the circumference; the arc 
of 120° = i of it ; etc. 

S. Draw the circle and the various chords. The chord of 60° 
— chord of 300° = radius = 2 inches ; the chord 
of 180° — diameter = 4 inches. 

If the pupils draw the chord of 120°, 2, 
(Fig. 42), they will find that it bisects the n 
dius YC, making MO 1 inch. CX — 2 inchec 
therefore MX= Vi^H! = VS = 1.732 4 
ZX= 1.732+ in. X 2 = 3.464+ in. = chord ■ 
120° = chord of 340°. 
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Diagrams should be employed, unless the pupils can do satis- 
factory work without them. Since the arc of 180° is three times 
as long as the arc of 60°, the more careless members of the class 
may jump to the conclusion that the chord of 180° is three times 
as long as the chord of 60°. This mistake cannot be made if the 
circle is constructed, and the chords are drawn and measured. 

5. See Exercise 98, Art. 1269. 

6. Each side of the hexagon measures 1 inch ; the perimeter 
= 1 inch X 6 = 6 inches. Ans, 

Circumference = 2 in. X 3.1416 = 6.2832 inches. Ans. 

7. The pupil should use the ruler to ascertain the length of 
the apothem, which is about ^ in. It can be calculated as 
follows : — 

Cb (Fig. 38) is the radius = 1 inch ; bx = one-half the side 
of the inscribed hexagon = ^ inch ; Ox = apothem. Ox = Cb — 
6? = 1 - i = .75 ; Cx= VTlE = .866+, or nearly f 

8. The base of each triangle measures one inch, so that A£ 
(Fig. 43) = 3 in. AX (apothem) x 

= -J in. nearly. 

9. The base of each triangle 
measures about f in. so that the A 
base of the rectangle (the half ^'^* ^' 
perimeter) will be nearly 3 inches and the apothem about \^ in. 
Area about 3 X -J-f- sq. in. = about 2J|- sq. in. 

10. AB X AX= 3 X I = 2|. Ans. 2|- sq. in. 

11. See 9. 

12. The perimeter of a 16-sided polygon will be greater than 
that of an octagon. The 16-sided polygon will have the greater 
apothem. 

13. As the number of sides increases, the perimeter approaches 
more and more closely the circumference, 6.2832 inches ; and the 
apothem approaches the radius, 1 inch. 
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14. The base of the rectangle will be 3.1416 inches, one-half the 
perimeter (circumference) ; the apothem will be 1 inch (radius). 
Area = 3.1416 sq. in. Ans. 

15. One-half the circumference = 2 X 3.1416 = 6.2832, multi- 
plied by the radius, 2, gives answer in square inches, 12.5664 sq. in. 

16. 78.54 sq. in. Ans, 

17. 3.1416 sq. in. Ana, 

18. 314.16 sq. in. -?- 6 = A^. 

19. Subtract from the area of the outer circle, 113.0976 sq. 
in., the area of the inner circle, 28.2744 sq. in. Ans. 84.8232 
sq. in. 



Right prisms, cylinders, etc., are meant when the word 
oblique is not used. 

1. See Arithmetic, Art. 818, Problem 20. The upper 
squares need not be drawn, as only the convex surface is required. 

2. Three rectangles and two triangles. See 1. 

3. Three rectangles, each 3 inches high, bases 1, 1^, and 2 
inches, respectively. 

5. A hollow paper cylinder, without bases, can be opened 
out into a rectangle whose base is the circumference of the base 
of the cylinder, and whose height is the altitude of the cylinder. 

6. The slant height of a square pyramid is the distance from 
the apex to the center of one side of the base. This problem 
requires the pupil to draw, side by side, four isosceles triangles, 
the base of each being 2 inches and the altitude 3 inches. After 
constructing the first (Fig. 44), by erect- 
ing a 3-inch perpendicular at the center 
of a 2-inch base, he should use B^^ and 
A as centers, and radii equal to B^^B^ and 
AB^ to locate ^'". On AB construct a B'" 
third triangle, using A and B^ as centers 
and the radii previously given. Upon one 
side of this triangle construct a fourth. 
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The pupils can discover for themselves the method of drawing 
geometrically the required convex surface. 

The altitude should be carefully measured. It will be equal 
in length to the perpendicular of a right-angled triangle whose 
hypotenuse is the slant height of a pyramid, 3 inches ; and whose 
base is the distance from the center of one edge of the base of 
the pyramid (the foot of the slant height) to the foot of the alti- 
tude, 1 inch. Ans. V8 inches = 2.83 inches nearly = about 2^ 
inches. 

7. The area of each convex face of a regular pyramid is 
found by multiplying one side of the base by one-half the slant 
height; therefore, the area of all the faces forming the convex sur- 
face, is obtained by multiplying the sum of all the sides of the base, 
that is, the perimeter of the base, by one-half the slant height. 

8. The pupil requires the slant height in order to proceed as 
in 6 ; and he should obtain it by drawing it rather than by cal- 
culating it. He should be able to see that the altitude is a line 
drawn from the vertex to the center of the base, and that its foot 
is 1 inch distant from the foot of the altitude. Constructing a 
right-angled triangle whose base is 1 inch, and whose perpen- 
dicular is 3 inches, will give a hypotenuse equal to the required 
slant height. 

Some scholars will bring in a prism whose slant height is 3 
inches. The mistake should be pointed out, but not the mode 
of correcting it; and a pyramid of the required dimensions 
should be insisted upon. 



When the diameter of the base of a cone is 2 inches, 
the arc BDC^ which forms the circumference when folded, 
measures 2 w inches, or 6.2832 inches. 

Note. — The Greek letter v (pi) represents 3.1416. 

9. The semi-circumference of paper = S7r inches, which is the 
circumference of base of cone. The diameter of base of cone 
— 3 TT inches -h tt = 3 inches. The radius of base = IJ- inches. 
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The slant height = radius of paper = 3 inches = diameter of base 
of cone = twice radius of base of cone. 

10. The area of any sector of a circle = radius X J length of 
arc. The arc when folded becomes the circumference of base, 
and the radius becomes the slant height ; so that convex surface 
= i circumference X slant height = circumference X i slant 
height. 

11. Length of arc of 90® = \ circumference = J of 6 tt inches 
= 1^ TT inches. This is the circumference of the base of the cone, 
which makes the diameter = 1^ tt inches ^ tt = 1 J inches. The 
slant height is 3 inches. 

Length of arc of 60° = J circumference = ^ of 6 ir inches 
= IT inches. The diameter of the base of the cone = ir inches -^ ir 
== 1 inch; slant height, 3 inches. 

12. The circumference of the base of the cone = 37r. This 
equals the length of the arc of the required sector. If the slant 
height is 5 inches, the circumference of which the sector is a part 
= 10 TT. The arc of the sector is, therefore, ^ of the circumfer- 
ence ; and its length is -^ of 
360° = 108°. 

13. XY represents the 
base of the pyramid; and 
AC, its altitude. The slant 
height of two faces, AM 
(Fig. 45), is the hypotenuse 
of a right-angled triangle, base 
1^ in., perpendicular 4 in. 
Using this as the perpendicu- 
lar of a new triangle, with a 
base MY, gives as the hy- 
potenuse AY (Figs. 45 and 
46), one of the edges. 

To draw the development, 
take AY as a radius, and draw an arc. On this lay off succea- 
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sive chords of 3 in., 2 in., 3 in., and 2 in., connecting the 
extremity of each with the center A. These four triangles 




constitute the convex faces of the pyramid. On one of them, 
construct a rectangle 3 inches by 2 inches for the base. 

14. In this pyramid, AC (Fig. 45) measures 12 inches, CM 
measures -J- of 18 inches, or 9 inches, making AM^ one slant 
height, = Vl44 + 81 inches = 15 inches. The other slant height, 
drawn to the center of OF, = V144 + 25 inches =13 inches. 



The pupils should be encouraged to construct stout paper 
pyramids and cones of required dimensions, making the necessary 
calculations themselves. The previous fourteen problems will 
present no diflSculty whatever to pupils that are interested. As 
examples in dry calculation, they may prove somewhat tiresome. 
Many scholars will, of themselves, construct models of solids much 
more complicated than the foregoing. 

1284. If there are no solids at hand, the pupils should con- 
struct a supply of paper ones, or make them of modeling clay, 
turnips, etc. Drawings are not sufficient for effective instruc- 
tion. 
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16. The short method of ascertaining the convex surface should 
not be given until 18. Each of the convex faces is a trapezoid, 
whose parallel sides measure 4 inches and 8 inches, respectively, 
the altitude being 10 inches. 

16. Two inches apart, draw two parallel lines, AB and CD 
(Fig. 47), measuring 1 inch and 2 inches, 

respectively, a 2-inch perpendicular, XY, \ 

connecting the middle point of each. Draw /;\ 

AC and BD, and produce them until they \ \ \ 

meet in M. With this as a center, and MC / | \ 

as a radius, draw an arc ; on which three 
other chords equal to CD are laid off, as in 
Fig. 46. With J[f as a center and a radius 
MA, lay off another arc, on which chords 
are laid off equal to AB\ etc. See Arithme- 
tic, Art. 1296. 

17. The entire surface = convex surface + * 
4 sq. ft. -f 9 sq. ft. 

18. The pupils can readily understand this rule, using the 
frustums of problems 16 and 17 as illustrations. 

19. The pupil should first locate the apex of the cone. This 
he can do by following the method shown in 16 ; making AB 
(Fig. 47) 2^ inches; CD, \\ inches; and AC, 2 inches. This 
makes MA 5 inches, the slant height of the whole cone. The 
circumference of the base of the cone = 2J- tt. The slant height, 
6 inches, is the radius of the required sector, its circumference 
being 10 tt. 2^ it, the length of the arc of the sector, being one- 
fourth of 10 IT, shows that the required sector is a quadrant. 

20. The number of square inches in the convex surface = [cir- 
cumference (perimeter) of upper base (9 X 3.1416) + circumfer- 
ence of lower base (6 X 3.1416)] X \ slant height (2). Adding to 
this, the area of the bottom (3*) 9 sq. in. X 3.1416 (Art. 1124, 
2) gives the number of square inches of material required. * 
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22. Circumference of upper base , = 6 X 3.1416 

Circumference of lower base = 10 x 3.1416 



One-half sum = 8 X 3.14L6 



Multiplying by slant height gives 48 X 3.1416 

Add to this the area of the upper base, 9 x 3.1416 

And the area of the lower base, 25 X 3.1416 

Total in square yards, 82 X 3.1416 

or ( [(3 + 5) X 6] + 9 + 25) X 3.1416. 

23. EA: EC '.:^:^ 

a;:a; + 9 : : 6 : 8 
ar = 6ar + 54 
ar = 54 
z = 27. Am. 27 in., 2^ ft. 

The slant height of the whole cone = 27 in. + 9 in. = 3 ft. 

24. The convex surface of the whole cone = J (8 X 3.1416 
X 3) sq. ft. ; of the part cut off = ^ (6 X 3.1416 X % sq. ft. 

1287. A sphere (a croquet ball, for instance) and a hemisphere 
should be used to illustrate these problems. On the plane face 
of the latter can be drawn the lines AD, EG, Hly CI, etc. ; 
while on the curved face can be drawn HYI, FXQ, etc. 

25. I of 25,000 miles. 

26. IH= chord of 60° of the great circle = radius of the 
great circle = 4000 miles. IB = \oi IE:= 2000 miles. 

27. The diameter, HI, of the small circle is \ diameter FO 
of the great circle ; the circumference EYI= \ of 25,000 miles, 
or 12,500 miles. • 

28. The length of a degree of longitude on the 60th parallel 
is about one-half of the length of a degree on the equator. 
(See Art. 995, Problem 10.) 
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29. On the plane face of the hemisphere suggested above 
(Art. 1287), draw diameters AD and 
FQ at right angles ; and 45° from O, 
a chord NM parallel to FO. (This 
chord will not bisect AC.) As MCO 
= 45^ WCM== 45° ; and the triangle 
WCM is a right-angled isosceles tri- F| 
angle, and WM^^^CM^'^ WM= 
.1071CM. (See Art. 995, Problem 
12.) If CO measures 4000 miles, 
CM= 400 miles, an d 
'WM= V8,000,000 = 2828.4 miles. 




The pupils have already learned that the volume of a 
rectangular prism is equal to the area of the base multiplied by 
its altitude ; these problems are intended to show that the same 
is true of all prisms and of the cylinder (6). 




Sin, 



8. The volume of the frustum is obtained by deduct- 
ing the volume of the part cut off from the volume of the whole 
pyramid (Problem 7). The rule is given later. 

10. Fig. 49 gives the method of calculating the slant height. 
The illustration shows a sec- 
tion of the frustum formed 
by passing a plane through 
the center of the frustum 
perpendicular to the base. 
The center of the upper base 
of the frustum of a right pyr- 
amid is directly above the 
center of the lower base, so 
that a perpendicular let fall 
from A will fall on CD at a ^ fi aa 

point JT, 5 in. from C. In 

the right-angled triangle AXC, AX= altitude = 12 in. AC^ 
= ^T-f-f^' = 144 + 25 = 169; AC=^/m=13. 



5in, 
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NOTES ON THE APPENDIX 

1306. A person that contracts to receive a rate of interest 
greater than is permitted by law, is liable to a penalty, except in 
Connecticut. In Delaware, Minnesota, etc., the penalty is the 
forfeiture of the contract ; in New York, the forfeiture of the 
contract, $ 1000 fine, and 6 months' imprisonment ; in Indiana, 
Kansas, Kentucky, Maryland, Michigan, Mississippi, Ohio, Penn- 
sylvania, Tennessee, Vermont, Virginia, and West Virginia, the 
forfeiture of the excess of interest ; in North Carolina, the forfeiture 
of double the amount of interest ; in Georgia and New Hamp- 
shire, the forfeiture of three times the excess of interest ; in Ala- 
bama, Delaware, Florida, Illinois, Iowa, Louisiana, Missouri, 
Nebraska, New Jersey, South Carolina, Texas, and Wisconsin, 
the forfeiture of all interest ; in Arkansas and Oregon, the for- 
feiture of principal and interest. 

1307. 3. Amount of f 1000, June 1, 1896, to June 1, 1897 1 1,060.00 
Amount of $150, Sept. 16, 1896, to June 1, 1897, 8J mo. . . 156.37 

Due June 1, 1897 f 903.63 

Interest to settlement, Apr. 16, 1898, 10^ mo 47.44 

Amount Apr. 16, 1898 J 951.07 

Amount of $50, Sept. 16, 1897, to Apr. 16, 1898, 7 mo. . . 51.75 

Balance due $899.32 

4. Amount of $500, July 25, 1896, to Apr. 1, 

1897, 8 mo. 6 da $520.50 

Amount of $100, Sept. 18, 1896, to Apr. 1, 1897, 

6 mo. 13 da $103.22 

Amount of $200, Feb. 5, 1897, to Apr. 1, 1897, 1 mo. 

26 da 201.86 305.08 

Balance due $215.42 
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6. Amount of 1 870.50, Jan. 2, 1894, to March 18, 1896, 2 yr. 

2 mo. 16 da 

Less payments of $ 35 and $ 200 .... 

New principal 

Interest March 18, 1896, to Jan. 2, 1897, 9 mo. 14 da. 

Amount ....... 

Amount of $250, Aug. 24, 1896, to Jan. 2, 1897, 4 mo. 8 da 

Due at maturity 



1985.99 
235. 

$ 750.99 

35.54 

$786.53 

255.33 



$531.20 

Below will be found answers to the partial payments examples 
of Chapters XIII and XIV, according to the Connecticut rule. 

Note. — Although the legal rate in Connecticut is 6%, the rates given in 
the examples should be used. 

Art. 1008. $70.51. Art. 1009. 1. $224.22. 2. $261.21. 
3. $1278.15. Art. 1011. 4. $771.24. 6. $899.32 (see Art. 
1307,3). Art. 1013. 5. $1088.31. Art. 1015. 7. $700.50. 
Art. 1023. 7. $1232.26. Art. 1051. 7. $77.07. Art. 1090. 
3. $649.13. 4. $224.64: Art. 1107. 2. $1089.64. 

The time in each of the preceding examples was found by com- 
pound subtraction, taking 30 days to each month. In the 
examples in Art. 1110, the Connecticut rule has been followed. 
In these, the time is taken in days. (See Art. 1111.) 



130a 7. Principal .... 
Interest to June 15, 1897, 2 yr. 
1 year's interest on $42, unpaid interest 

Amount June 15, 1897 
Amount of $20, Nov. 15, 1895, to June 15, 1897 
Amount of $80, Feb. 15, 1897, to June 15, 1897 

New principal June 15, 1897 . 
Interest to Oct. 15, 1899, 2 yr. 4 mo. 
Interest for 1 yr. 4 mo. on $ 40.98, unpaid interest 
Interest for 4 mo. on $40.98, unpaid interest . 

Amount Oct. 15, 1899 
Amount of $ 15, Sept. 15, 1898, to Oct. 15, 1899 

Due Oct. 15, 1899 .... 

Note. — If four places of decimals are used, the answer to 
or $ 367.64 + ; to 7, $ 766.7658, or $ 766.77 - . 



21.90 
81.60 



$ 700.00 

84.00 

2.52 

$ 786.52 

103.50 



$683.02 

95.62 

3.28 

.82 

$ 782.74 

15.98 

$766.76 

6 is $367.6442, 
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The teacher that wishes other examples of this kind can use 9 and 10 of 
Art. 1309, and 12, 14, and 15 of Art. 1310, the answers to which are as fol- 
lows: Art. 1309. 9. $1734. 10. f 738.29. Art. 1310. 12. $1901.18. 14. 
$3432.20. 16. $1010.95. 

1309. Pupils in New Hampshire should not be taught the pre- 
ceding method, but should be confined to the rule laid down by 
the courts of their own state. 

An examination of 8 will show the manner of ascertaining the balance. 
The interest for 1 year is $ 36. As no interest is due except that which 
accrued during the year, and as the sum paid is less than the interest due, 
no interest is allowed on the payment of $30, made during the year. This 
payment being $ 6 less than the interest due at the end of the year, the in- 
terest on $6 is added to the interest on the principal at the end of the next 
year, making a total of $ 642.36 then due less the amount of $ 100 for 11 
months. Interest is allowed on the $ 100 payment because it is in excess of 
the interest then due. 



9. Principal 

Annual interest due May 1, 1897 
Payment (no interest) Oct. 1, 1896 

Balance of interest 
Annual interest due May 1, 1898 
Interest on balance of interest, 1 yr. . 

Amount May 1, 1898 
Amount of $ 1000, June 1, 1897, to May 1, 1898 

New principal May 1, 1898 . 
Interest on $ 1648 to May 1, 1899 
Payment (no interest) Nov. 1, 1898 

Balance of interest 
Interest on $ 1648 May 1 to Oct. 1 
Interest on balance of interest, 5 mo. . 

Due Oct. 1, 1899 . 

10. Principal 

Annual interest due Jan. 3, 1896 
Payment (no interest) June 1, 1895 

Balance of interest 



$2500.00 



150.00 
100.00 

$ 50.00 

150.00 

3.00 



203.00 



$98.88 
50.00 

$48.88 

41.20 

1.22 



60.00 
10.00 

50.00 



$ 2703.00 
1055.00 

$ 1648.00 



91.30 



$ 1739.30 
$1000.00 
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ATnounts brought forward 
Annaal interest due Jan. 3, 1897 
Interest on balance of interest, 1 yr. . 

Interest due Jan. 3, 1897 
Amount of payment March 14, 1896, 9 mo. 19 da. 

Balance of interest 
Annual interest due Jan. 3, 1898 
Interest on balance of interest, 1 yr. . 
Annual interest due Jan. 3, 1899 
Interest for 1 year on $ 102.52 and $ 60 

Amount Jan. 3, 1899 
Amount of $500, Sept. 30, 1898, to Jan. 3, 1899 

New principal Jan. 3, 1899 . 
Interest on $ 730.67 to March 11, 2 mo. 8 da. 

Due March 11, 1899 



? 50.00 

60.00 

3.00 

113.00' 
10.48 

102.52 
60.00 

6.15 
60.00 

9.75 



$ 1000.00 



238.42 



1238.42 
507.75 

? 730.67 
8.28 

$ 738.95 



Note. — The amount of the payment of March 14 canceled the f 3 in- 
terest on interest and $ 7.48 additional, leaving $ 102.52 interest still unpaid 
Jan. 3, 1897 on which two years' interest is taken to Jan. 3, 1899. Two 
years' interest on the principal is also taken, and one year's interest on the 
annual interest due Jan. 3, 1898 and unpaid. It will be noticed that no 
interest is taken on the interest upon interest, $3 and $6.15. See 14 of 
Art. 1310, as calculated by the N.H. rule : — 



Principal .... 
Interest to March 17, 1900, 4 yr. 
Interest on $ 180 (3 + 2 + 1) yr. 
Amount of $ 20, 10 mo. 

Unpaid interest on interest . 

Interest to March 17, 1903, 3 yr. 

Interest on $ 180 (3 + 3 + 3 + 3 + 2 + 1) yr 

Total interest due March 17, 1903 
Amount of $ 1000, 6 mo. . 

Due March 17, 1903 



$3000.00 



720.00 



$64.80 
21.00 

$ 43.80 
162.00 



540.00 
205.80 



1465.80 
1030.00 



435.80 



$ 3435.80 



Note. — Interest is not taken on $ 43.80. 

As additional examples, the teacher may use 7 of Art. 1308, and 13, 14, 
and 16 of Art. 1310. The answers by the N.H. method are 7, $ 767.60 ; 
12, $ 1901.27 ; 14, $ 3435.80 ; 15, $ 1011.40. 
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1310. Vermont pupils should omit Arts. 1307, 1308, and 1309. 

12. Principal f 2500.00 

Annual interest due June 1, 1897 .... 309.00 

Amount June 1, 1897 . . . f 2809.00 

Amount of ? 100 to June 1, 1897 .... f 104.00 
Payment June 1, 1897 1000.00 1104.00 

New principal 1 1705.00 

Annual interest to June 1, 1899 1 210.74 

Amount of f 50, 7 mo. 51.75 

Unpaid interest 1 158.99 

Interest on $ 1705 to settlement 34.10 

Interest on i 158.99 to settlement .... 3.18 196.27 

Due Oct. 1, 1899 1 1901.27 

18. Principal Jan. 3, 1895 f 1000.00 

Interest due Jan. 3, 1896 1 60.00 

Amount of 1 10, 7 mo. 2 da 10.35 

Balance of interest 1 49.65 

Interest due Jan. 3, 1897 60.00 

1 year's interest on 149.65 2.98 

Total interest 1 112.63 

Amount of 1 10, 9 mo. 19 da 10.48 

Balance of interest 1 102.15 

Interest on $ 1000 for 2 years . • . . . 120.00 

2 years' interest on 1102.15 12.26 

1 year's interest on j 60 3.60 238.01 

Amount Jan. 3, 1899 1 1238.01 

Amount of ?500, Sept. 30, 1898, to Jan 3, 1899 . 507.75 

New principal Jan. 3, 1899 .... 1 730.26 

Interest to March 11, 1899 8.28 

Due March 11, 1899 f 738.54 

14. Principal March 17, 1896 $ 3000.00 

Interest to March 17, 1900, 4 yr. . . 1 720.00 

Interest on yearly interest (3 + 2 + 1) yr. . 1 64.80 
Amount of 1 20, 10 mo 21.00 

Unpaid interest on yearly interest . 1 43.80 
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Amounts brought fonoard 
3 years' interest to March 17, 1903 
Interest on yearly interest, 3 yr. on 
(2 + 1) yr. on ? 180 

Total interest due March 17, 
Amount of $ 1000 to March 17, 1903 

Due March 17, 1903 



9720 



1903 



16. Principal Feb. 25, 1893 . 
Annual interest to Feb. 25, 1897, 4 yr. 

Amount Feb. 25, 1897 . 
Amount of $400, 11 mo. 29 da. . 

New principal Feb. 25, 1897 
Annual interest on $ 1089.99, 2 yr. 
Amount of $ 10, 8 mo. 14 da. 

Unpaid interest Feb. 25, 1899 
Annual interest on f 1089.99, 2 yr. 
Interest for 2 yr. on 1 124.30 

Amount Feb. 25, 1901 . 
Amount of $400, 4 mo. 29 da. . 

New principal Feb. 25, 1901 
Annual interest on $ 953.99, 1 yr. 1 da 



As additional examples, 7 and 9 may be used. 
Vermont rule is $ 766.75 ; to 9, f 1733.73. 



143.80 $720.00 $3000.00 
540.00 



162.00 



205.80 



$ 1465.80 
1030.00 



435,80 



$3435.80 

$1200.00 
313.92 

$1513.92 
423.93 

$1089.99 



$ 134.72 
10.42 

$124lo 

134.72 

14.91 



273.93 



$ 1363.92 
409.93 

$953.99 
67.41 



1011.40 
The answer to 7 by the 



13U. 1. [($8500 +$600) X. 0155] + $2 = $141.05. .4nfl. 

2. The amount to be raised on property = $2500 — ($2 X 
150) = $2200. Rate on $ 1 = $ 2200 ■+- 275000 = $.008, or 8 
mills. 8 mills on $1, or ^%. Ans. 

4. Mr. Simmons' grand list = $ 95 + $ 2 = $ 97. Tax = $ 2.46 
X 97 = $237.65. Ana. 

5. 1500 + 2x = grand list. The grand list multiplied by the 
rate gives the amount to be raised; (1500 + 2ar)x2 B600; 
3000 + 4a: = 3600 ; 4a: = 600 ; a; = 150. 150 taxable polU. Am. 
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6. Mr. Hallock 8 grand list ==$120 + |6 = 9 126. Since his 
taxes are $252, the rate = $252 h- 126 = $2. 
Let X = appraised value of property. 

j^ + 400 = grand Ust. 
2^-|- + 400) = total levy = 6800. 

^ + 800 = 6800. 

2a? + 80000 = 680000. 
a: = 300000. 
Appraised value of property is $300000. Ana. 
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DEFINITIONS, PRINCIPLES, AND RULES 

A ITnit is a single thing. 

A Nnmber is a unit or a collection of units. 

The Unit of a Number is one of that number. 

Like Nnmbers are those that express units of the same kind. 

Unlike Numbers are those that express units of different kinds. 

A Oonorete Number is one in which the unit is named. 

An Abstract Number is one in which the unit is not named. 

Notation is expressing numbers by characters. 

Arabic Notation is expressing numbers by figures. 

Soman Notation is expressing numbers by letters. 

Numeration is reading numbers expressed by characters. 

The Flaoe of a Figure is its position in a number. 

A figure standing alone, or in the first place at the right of other 
figures, expresses owes, or units of the first order, 

A figure in the second place expresses tens^ or units of the 
second order, 

A figure in the third place expresses hundreds, or units of the 
third order ; and so on. 

A Period is a group of three orders of units, counting from right 
to left. 

EuLE FOR Notation. — Begin at the left, and write the hun- 
dreds, tens, and units of each period vn succession, filling vacani 
places and periods with ciphers. 

i 



• • 
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Rule for Numeration. — Beginning at the right, separate the 
number into periods. 

Beginning at the left, read the numbers in each period, giving 
the name of each period except the last. 

ADDITION 

Addition is finding a number equal to two or more given num- 
bers. 
Addends are the numbers added. 
The Sum, or Amount, is the number obtained by addition. 

Principle. — Only like numbers, and units of the same wde^- 
can be added. 

Rule. — Write the numbers so that units of the same order shall 
be in the same column. 

Beginning at the right, add each column separately, and tvrite 
the sum, if less than ten, under the column added. 

When the sum of any column exceeds nine, write the v/nits only, 
and add the ten or tens to the next column. 

Write the entire sum of the last column. 

SUBTRACTION 

Subtraction is finding the difference between two numbers. 
The Subtrahend is the number subtracted. 
The Minuend is the number from which the subtrahend is taken. 
The Eemainder, or Difference, is the number left after subtracting 
one number from another. 

Principles. — Only like numbers and units of the same order 
can be subtracted. 

The sum of the difference and the subtrahend must equal the 
minuend. 

Rules. — I. Write the subtrahend under the minuend, placing 
units of the same order in the same column. 
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Beginning at the rights find the number that must he added to 
the first figure of the subtrahend to produce the figure in the corre- 
sponding order of the minuend^ and write it below. Proceed in 
this way until the difference is found. 

If any figure in the subtrahend is greater than the corresponding 
figure in the minuend, find the number that muM be added to the 
former to produce the latter increased by ten ; then add one to the 
next order of the subtrahend and proceed as before, 

II. Beginning at the units' column, subtract each figure of the 
subtrahend from the corresponding figure of the ininuend and 
write the remainder below. 

If any figure of the subtrahend is greater than the cwresponding 
figure in the minuend, add ten to the latter and subtract ; then^ 
(a) add one to the next order of the subtrahend and proceed as 
before; or, (b) subtract one from the next order of the minuend 
and proceed as before. 

• 

MULTIPLICATION 

Hnltiplication is taking one number as many times as there are 
units in another number. 

The Multiplicand is the number taken or multiplied. 

The Multiplier is the number that shows how many times the 
multiplicand is taken. 

The Product is the result obtained by multiplication. 

Principles. — The multiplier must be an abstract number. 
The multiplicand and the product are like numbers. 
The product is the same in whatever &rder the numbers are 
multiplied. 

Rule. — Wnte the multiplier under the multiplicand, placing 
units of the same order in the same column. 

Beginning at the rights multiply the multiplicand by the number 
of units in each order of the multiplier in succession. Write the 
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figure of the lowest order in each partial product under the figure 
of the multiplier that produces it. Add the partial products. 

To mnltiply by 10, 100, 1000, etc. 

Rule. — Annex as many ciphers to the m/uUiplicand as there 
are ciphers in the multiplier, 

DIVISION 

Diyision is finding how many times one number is contained in 
another, or finding one of the equal parts of a number. 
The Dividend is the number divided. 
The Divisor is the number contained in the dividend. 
The Quotient is the result obtained by division. 

Principles. — When the divisor and the dividend are like nurrir- 
hers, the quotient is an abstract number. 

When the divisor is an abstract number^ the dividend and the 
quotient are like numbers. 

The product of the divisor and the quotient, plus the remainder^ 
if any, is equal to the dividend. 

Rule. — Wnte the divisor at the left of the dividend with a line 
between them. 

Find how many times the divisor is contained in the fewest fig- 
ures on the left of the dividend, and write the result over the Icbst 
figure of the partial dividend. Multiply the divisor by this quotient 
figure, and write the product under the figures divided. Subtract 
the product from the partial dividend used, and to the remainder 
annex the next figure of the dividend for a new dividend. 

Divide as before until all the figures of the dividend have been 
v^ed. 

If any partial dividend will not contain the divisor, write a 
cipher in the quotient, and annex the next figure of the dividend. 

If there is a remainder after the last division, write it after the 
qu^tierU with the divisor underneath. 
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FACTORING 

An Ezaot Divisor of a number is a number that will divide it 
without a remainder. 

An Odd Number is one that cannot be exactly divided by two. 

An Even Number is one that can be exactly divided by two. 

The Faotors of a number are the numbers that multiplied to- 
gether produce that number. 

A Prime Number is a number that has no factors. 

A Oomposite Number is a number that has factors. 

A Prime Factor is a prime number used as a factor. 

A Oomposite Factor is a composite number used as a factor. 

Factoring is separating a number into its factors. 

To fmd the Prime Faotors of a Number. 

Rule. — Divide the number by any prime factor. Divide the 
quotient, if composite^ in like manner; and so continue until a 
prime quotient is found. The several divisors and the last quotient 
will be the prime factors. 

CANCELLATION 

Oanoellation is rejecting equal factors from dividend and divisor. 
Principle. — Dividing dividend and divisor by the same num- 
ber does not affect the quotient. 

GREATEST COMMON DIVISOR 

A Oommon Factor (divisor or measure) is a number that is a 
factor of each of two or more numbers. 

A Oommon Prime Factor is a prime number that is a factor of 
each of two or more numbers. 

The Greatest Oommon Factor (divisor or measure) is the largest 
number that is a factor of each of two or more numbers. 

Numbers are prime to each other when they have no common 
factor. 
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The greatest common divisor of two or more numbers is the 
product of their common prime factors. 

Principles. — A common divisor of two numbers is a divisor 
of their sum,, and also of their difference. 

A divisor of a number is a divisor of every multiple of tJiat 
number; and a coTnmon divisor of two or more numbers is a 
divisor of any of their multiples. 

To find the Oommon Prime Factors of Two or More Numbers. 

KuLE. — Divide the numbeis by any common prime factors^ 
and the quotients in like manner, until they have no common 
facixyr ; the several divisors are the common prime factors. 

To find the Greatest Oommon Divisor of ITnmbers that are Easily 
Factored. 

Rule. — Separaie the mimbers into their prime factors ; the 
product of those that are common is the greatest common divisor. 

To find the Greatest Oommon Divisor of Nnmbers that are not 
Easily Factored. 

Rule. — Divide the greater nurriber by the less; then divide 
the last divisor by the last remainder, continuing until there is no 
remainder. The last divisor is the greatest common divisor. 

If there are more than two numbers, find the greatest common 
divisor of two of them; then of thai divisor and another of the 
numbers until all of the numbers have been used. The last divisor 
is the greatest common divisor. 

LEAST COMMON MULTIPLE 

A Multiple of a number is a number that exactly contains that 
number. 

A Oommon Multiple of two or more numbers is a number that 
is a multiple of each of them. 

The Least Oommon Multiple of two or more numbers is the 
smallest number that is a common multiple of them. 
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Principles. — A multiple of a number contains all the prime 
factors of that number. 

A comrnon multiple of two or more numbers contains each of 
the prime factors of those numbers. 

The Least Common Multiple of two or more numbers contains 
only the prime factors of each of the numbers. 

To find the Least Oommon Multiple of Two or More Numbers. 

Rule. — Divide by any prime number that is an exact divisor of 
two or more of the numbers^ and write the quotients and undivided 
numbers below. Divide these numbers in like manner^ continuing 
until no two of the remaining numbers have a common factor. 
The product of the divisors and remaining numbers is the least 
common multiple. 

FRACTIONS 

A Fraction is one or more of the equal parts of anything. 

The Unit of a Fraction is the number or thing that is divided 
into equal parts. 

A Fractional Unit is one of the equal parts into which the num- 
ber or thing is divided. 

The Terms of a Fraction are its numerator and its denominator. 

The Denominator of a fraction shows into how many parts the 
unit is divided. 

The Kumerator of a fraction shows how many of the parts are 
taken. 

A fraction indicates division ; the numerator being the divi- 
dend and the denominator the divisor. 

The Value of a Fraction is the quotient of the numerator divided 
by the denominator. 

Fractions are divided into two classes — Oommon and Decimal. 

A Oommon Fraction is one in which the unit is divided into any 
number of equal parts. 

A common fraction is expressed by writing the numerator above 
the denominator with a dividing line between. 
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Commoa fractions consist of three principal classes — Simple, 
Oomponnd, and Oomplez. 

A Simple Fraction is one whose terms are whole numbers. 

A Proper Fraction is a simple fraction whose numerator is less 
than its denominator. 

An Improper Fraction is a simple fraction whose numerator 
equals or exceeds its denominator. 

A Oomponnd Fraction is a fraction of a fraction. 

A Oomplez Fraction is one having a fraction in its numerator, or 
in its denominator, or in both. 

A Mixed Nnmber is a whole number and a fraction written 
together. 

The Beciprocal of a Kmnber is one divided by that number. 

The fieoiprocal of a Fraction is one divided by the fraction, or 
the fraction inverted. 

Principles. — Multiplying the numerator or dividing the de- 
nominator multiplies the fraction. 

Dividing the numerator or multiplying the denominator divides 
the fraction. 

Multiplying or dividing both terms of a fraction by the same 
number does not alter the valice of the fraction. 

Beduction of fractions is changing their terms without altering 
their value. 

To reduce a Fraction to Higher Terms. 

Rule. — Multiply both numerator and denominator by the same 
number. 

To reduce a Fraction to its Lowest Terms. 

Rule. — Divide both terms of the fraction by their greatest 
common divisor. 

A fraction is in its lowest terms when the numerator and the 
denominator are prime to each other. 
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To reduoe a Mixed Ifiimber to an Improper Fraotion. 

KuLE. — Multiply the whole number by the denominator; to the 
product add the numerator ; and place the sum ovm* the denom- 
inator. 

To reduoe an Improper Praotdon to a Whole or to a Mixed Nnmber. 

Rule. — Divide the numerator by the denominator. 

A Common Denominator is a denominator common to two or 
more fractions. 

The Least Oommon Denominator is the smallest denominator 
common to two or more fractions. 

To reduce Fractions to a Oommon Denominator. 

Rule. — Mnd the least common multiple of all the denomi- 
nators/or the least common denominato7\ Divide this multiple by 
the denominator of each fractionj and multiply the numerator by 
the quotient. 

ADDITION OF FRACTIONS 

Principle. — Only like fractions can be added. 

Rule. — Reduce the fractions, if necessary, to a common denom- 
inator, and over it write the sum of the nurherators. 

If there are mixed numbers, add the fractions and the whole 
numbers separately, and unite the results. 

SUBTRACTION OF FRACTIONS 

Principle. — Only like fractions can be suitracted. 

Rule. — Reduce the fractions, if necessary, to a common denom- 
inator, and over it write the difference between the numerators. 

If there are mixed nurribers subtract the fractions and the whole 
numbers separately, and unite the results. 

multiplication of fractions 

Rule. — Reduce whole and mixed numbers to improper frac- 
tions; cancel the factors common to numerators and denomina- 
tors, and write theprodv/it of the remaining factors in the numer- 
ators over the product of the remaining factors iri the denominators. 
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DIVISION OP FRACTIONS 



Rules. — I. Meduce whole and mixed numbers to improper 
fractions. Reduce the fractions to a common denominator. Divide 
the numerator of the dividend by the numerator of the divisor. 

II. Invert the divisor and proceed as in muUipliccdion of frac- 
tions. 

To reduce d, Oomplex Fraction to a Simple One. 

Rules. — I. Multiply the numerator of the complex /reunion 
by its denominator inverted, 

II. Multiply both terms by the least common multiple of the 
denominators. 

DECIMALS 

A Deoimal Fraction is one in which the unit is divided into 
tenths, hundredths, thousandths, etc. 

A Decimal is a decimal fraction whose denomination is indi- 
cated by the number of places at the right of the decimal point. 

The Decimal Point is the mark used to locate units. 

A Mixed Decimal is a whole number and a decimal written 
together. 

A Oomplex Decimal is a decimal with a common fraction 
written at its right. 

To write DeoimaLs. 

Rule. — Write the numerator ; and from the right, paint off as 
many decimal places as there are ciphers in the denoTninoUor, 
prefixing ciphers, if necessary, to make the required number. 

To read Decimals. 

Rule. — Bead the numerator, and give the name of the right- 
hand order. 

Principles. — Prefixing ciphers to a decimal diminishes its 
value. 
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Removing ciphers from the left of a decimal increases its value. 
Annexing ciphers to a decimal or removing ciphers from its 
right does nx>t alter its vodue. 

To reduce a Decimal to a Oommon Praotion. 

Rule. — Write the figures of the decimal for the numerator, and 
1, with as many ciphers as there are places in the decimal, for the 
denominator, and reduce the fraction to its lowest terms. 

To reduce a Oommon Fraction to a Decimal. 

Rule. — Annex decimal ciphers to the numerator, and divide it 
by the denominator. 

To reduce Decimals to a Oommon Denominator. 

Rule. — Make their decimal places equal by annexing ciphers. 

ADDITION AND SUBTRACTION OF DECIMALS 
Decimals are added and sabtracted the same as whole numbers. 

MULTIPLICATION OF DECIMALS 

Rule. — Multiply as in whole numbers, and from the right of 
the product, point off as many decitnal places as there are decimal 
places in both factors. 

DIVISION OF DECIMALS 

Rule. — Make the divisor a whole number by removing the 
decimal point, and make a corresponding change in the dividend. 
Divide as in whole numbers, and place the decimal point in the 
quotient under (or over) the new decimal point in the dividend. 

ACCOUNTS AND BILLS 

A Debtor is a person who owes another. 

A Oreditor is a person to whom a debt is due. 
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An Aoconnt is a record of debits and credits between persons 
doing business. 

The Balance of an account is the difference between the debit 
and credit sides. 

A Bill is a written statement of an account. 

An Invoioe is a written statement of items, sent with merchan- 
dise. 

A Beceipt is a written acknowledgment of the payment of 
part or all of a debt. 

A bill is receipted when the words, " Received Payment," are 
written at the bottom, signed by the creditor, or by some person 
duly authorized. 

DENOMINATE NUMBERS 

A Measure is a standard established by law or custom, by 
which distance, capacity, surface, time, or weight is determined. 

A Denominate ITnit is a unit of measure. 

A Denominate Nmnber is a denominate unit or a collection of 
denominate units. 

A Simple Denominate ITnmber consists of denominate units of 
one kind. 

A Oomponnd Denominate Number consists of denominate units of 
two or more kinds. 

A Denominate Fraction is a fraction of a denominate number. 

A denominate fraction may be either common or decimaL 

Seduction of denominate numbers is changing them from one 
denomination to another without altering their value. 

Seduction Desoending is changing a denominate number to one 
of a lower denomination. 

Rule. — Multiply the highest denomination by the number re- 
quired to reduce it to the next lower denomination, and to the prod- 
uct add the units of that lower denomination^ if any. Proceed 
in this manner until the required denomination is reached. 
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Beduction ABoending is changing a denominate number to one of 
a higher denomination. 

Rule. — Divide the given denomination successively hy the 
numbers thai will reduce it to the required denomination. To this 
quotient annex the several remainders. 

To find the Time between Dates. 

Rule. — When the time is less than one year, find the exact 
number of days; if greater than one year, find the time by com- 
pound su^btraction, taking 30 days to the morUh. 

PERCENTAGE 

Per dent means hundredths. 

Percentage is computing by hundredths. 

The elements involved in percentage are the Base, Bate, Per- 
centage, Amount, and Difference. 

The Base is the number of which a number of hundredths is 
taken. 

The Bate indicates the number of hundredths to be taken. 

The Percentage is one or more hundredths of the base. 

The Amount is the base increased by the percentage. 

The Difference is the base diminished by the percentage. 

To find the Percentage when the Base and Bate are Given. 

Rule. — Multiply the base by the rate expressed as hundredths. 

To find the Bate when the Percentage and Base are Given. 
Rule. — Divide the percentage by the base. 

To find the Base when the Percentage and Bate are Given. 

Rule. — Divide the percenkage by the rate expressed as hun- 
dredths. 

To find the Base when the Amount and Bate are Given. 

Rule. — Divide the amount by 1 + the rate expressed as hun- 
dredths. 
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To find the Base when the Difference and Bate m GiTen. 

Rule. — Divide the difference by 1 — the rate expi-eaaed as hurt- 
dredthe. 

PROFIT AND LOSS 

Profit or Loss ia the difference between the buying and selling 
prices. 

In Profit and Loss, 

The buying price, or cost, is the hose. 
The rate per cent profit or loss is the rate. 
The profit or loss is the percentage. 

The selling price is the amount or difference^ according as it 
is more or less than the buying price. 

COMMERCIAL DISCOUNT 

Oonuneroial Discount is a percentage deducted from the list 
price of goods, the face of a bill, etc. 

The B^et Price of goods is the sum received for them. 

In Oommeroial Disocnnt, 

The list price, or ) . , » 

The face of the bill J '« ^^^ *^^- 

The rate per cent discount is the ra^. 

The discount is the percentage. 

The list price diminished by the discount is the differevuie. 

In successive discounts, the first discount is made from the list 
price or the face of the bill ; the second discount, from the list 
price or face of the bill diminished by the first discount ; and so 
on. 

COMMISSION 

Oommission is a percentage allowed an agent for his services. 
A Oommiasion Agent is one who transacts business on com- 
mission. 



DEFINITIONS, PRINCIPLES, AND RULES XV 

A Oonsigmnent is the merchandise forwarded to a commission 
agent. 

The Oonsignor is the person who sends the merchandise. 

The Oonsignee is the person to whom the merchandise is sent. 

The Net Proceeds- is the sum remaining after all charges have 
been deducted. 

In buying, the commission is a percentage of the buying price; 
in selling, a percentage of the selling price ; in collecting, a per- 
centage of the sum collected ; hence : 

The sum invested, or ) . 

mi n J. J MS the base. 

The sum collected j 

The rate per cent commission is the rate. 

The commission i^\hQ percentage. 

The sum invested increased by the commission is the amount. 

The sum collected diminished by the commission is the differ- 

ence, 

INSURANCE 

Insnranoe is a contract of indemnity. 

Insurance is of three kinds — Fire, Marine, and Life. 

Rre Insiiranoe is indemnity against loss of property by fire. 

Marine Insnranoe is indemnity against loss of property by the 
casualities of navigation. 

Life Insnranoe is indemnity against loss of life. 

The Insurance Policy is the contract setting forth the liability of 
the insurer. 

The Policy Face is the amount of insurance. 

The Premium is the price paid for insurance. 

The Insurer, or Underwriter, is the company issuing the policy. 

The Insured is the person for whose benefit the policy is issued. 

In Insurance, 

The policy face is the base. 

The rate per cent premium is the raie. 

The premium is the percentage. 
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TAXES 



A Tax is a sum of money levied on persons or property for 
public purposes. 

A Personal, or Poll Tax, is a tax on the person. 

A Property Tax is a tax of a certain per cent on the assessed 
value of property. 

Property may be either personal or real. 

Personal Property consists of such things as are movable. 

Beal Property is that which is fixed, or immovable. 

In Taxes, 

The assessed value is the base. 
The rate of taxation is the rate. 
The tax is the percenUxge, 

DUTIES 

Duties are taxes on imported goods. 

Duties are either Speoifio or Ad Valorem. 

A Specific Duty is a tax on goods without regard to cost. 

An Ad Valorem duty is a tax of a certain per cent on the cost 

of goods. 

In Ad Valorem Duties, 

The cost of the goods is the base. 

The rate per cent duty is the rcUe. 

The ad valorem duty is the percentoffe. ' 

INTEREST 

Interest is the sum paid for the use of money. 

The Principal is the sum loaned. 

The Amount is the sum of the principal and interest. 

The Bate of Interest is the rate per cent for one year. 

The Legal Bate is the rate fixed by law. 

Usury is interest at a higher rate than that fixed by law, 

Simple Interest is interest on the principal only. 
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To find the Interest when the Principali Time, and Sate are Oiyen. 

Rule. — Multiply the principal hy the rate expressed as hun- 
dredths, and this product by the time expressed in years. 

To find the Time when the Frindpal, Interesti and Bate are Oiyen. 

Rule. — Divide the given interest hy the interest for one year. 

To find the Bate Vhen the Frindpal, Interest, and Time are Given. 

Rule. — Divide the given interest hy the interest at one per 
cent. 

To find the Principal when the Interest, Bate, and Time are Given. 
Rule. — Divide the given interest hy the interest on $ 1. 

To find the Frinoipal when the Amonnt and Time and Bate are 
Given. 

Rule. — Divide the given amount hy the amount q/" $ 1. 

Interest by Aliquot Parts. 

To &Ld the Interest for Years, Months, and Days. 

RuLL. — ^ind the interest for one year and take this as many 
times as there are years. 

Take the greatest numher of the given month» thai equals an 
aliquot part of a year and find the interest for this time. Take 
aliqvx>t parts of this for the remaining months. 

In the same manner find the interest for the days. 

The sum of these interests vrill he the interest required. 

To find the Interest when the Time is Less than a Tear. 

Rule. — Find the interest for the time in months or days that 
will gain one per cent of the principal. 

Mnd.hy aliquot parts, as in the first rule, the interest for the 
rertiainxng time. 

The sv,m of these interests vrill be the interest required. 
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Intebest by Six Per Gent Method. 

To find the Interest at 6%. 

Rule. — For Years: Multiply the principal by the rate ex- 
pressed as hundredths, and that product by the number of years. 

For Months : Move the decimal point two places to the left, and 
multiply by one-half the number of months, 

Toi Dayas Move the decimal point three places to the left, and 
multiply by one-sixth the number of days. 

To find the interest at any other rate per cent, divide the in- 
terest at 6% by 6, and multiply the quotient by the given rate. 

To find Exact Interest. 

Rule. — Multiply the principal by the rate expressed as hun- 
dredths, and that product by the time expressed in years of 365 
days. 

ANNUAL INTERESlf 

Annnal Interest is interest payable annually. If not paid when 
due, annual interest draws simple interest. 

To find the Amount Due on a Note with Annnal Interest, w}ien the 
Interest has not been Paid Annually. 

Rule. — Mnd the interest on the principal for the entire time, 
and on each annual interest for the time it remained unpaid. 
The sum of the principal and all the interest is the aniount due, 

COMPOUND INTEREST 

Oomponnd Interest is interest on the principal and on the un- 
paid interest, which is added to the principal at regular inter- 
vals. The interest may be compounded annually, semi-annually, 
quarterly, etc., according to agreement. 

To find Oomponnd Interest. 

Rule. — Find the amount of the given principal for the fvrst 
period. Considering this as a new principal, find the amount of 
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it for the next period^ continuing in this manner for the given 
time. 

Find the difference between the last amov/nt and the given 
principal^ which mil be the compov/nd interest 

PARTIAL PAYMENTS 

Partial Fayments are part payments of a note or debt. Each 
payment is recorded on the back of the note or the written 
obligation. 

United States Rule. — Mnd the amount of the principal to 
the time when the payment or the sum of two or more payments 
equals or exceeds the interest. 

From this amount deduct the payment or sum of payments. 
Use the balance then due as a new principal^ and proceed as 
before. 

Merchants' Rule. — Find the amounJt of an inierest-bearing 
note at the lime of settlement. 

Find the amount of each credit from its time of payment to the 
time of settlement ; subtract their sum from the amount of the 
principal, 

BANK DISCOUNT 

Bank DiBOOimt is a percentage retained by a bank for advanc- 
ing money on a note before it is due. 

The Sum Disoounted is the face of the note, or if interest-bear- 
ing, the amount of the note at maturity. 

The Term of Discoimt is the number of days from the day of 
discount to the day of maturity. 

The Bank Disoonnt is the interest on the sum discounted for 
the term of discount. 

The Frooeeds of a note is the sum discounted less the bank dis- 
count. 

Froblema in bank discount are calculated as problems in 
interest. 
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In Bank Disoount, 

The sum discounted is the principal. 
The rate of discount is the rate of interest. 
The term of discount is the time. 
The bank discount is the proceeds. 

EXCHANGE 

Exchange is making payments at a distance by means of drafts 
or bills of exchange. 

Domestic Exchange is exchange between places in the same 
country. 

Foreign Exchange is exchange between different countries. 

Exchange is at par when a draft, or bill, sells for its face 
value; a^ a premium when it sells for more than its face value; 
ai a discmint when it sells for less. 

The cost of a sight draft is the face of the draft increased by 
the premium, or diminished by the discount. 

The cost of a time draft is the face of the draft increased by 
the premium, or diminished by the discount, and this result 
diminished by the bank discount. 

To find the Oost of a Draft. 

Rule. — Find the cost of ^1 of the draft; multiply this hy the 
face of the draft. 

To find the Face of a Draft 

Rule. — Divide the cost of the draft by the cost of %1 of the 
draft. 

EQUATION OF PAYMENTS 

Equation of Payments is a method of ascertaining at what time 
several debts due at different times may be settled by a single 
payment. 

The Equated Time of payment is the time when the several 
debts may be equitably settled by one payment. 

The Term of Credit is the time the debt has to run before it 
becomes due. 
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The Average Term of Oredit is the time the debts due at different 
times have to run, before they may be equitably settled by one 
payment. 

To find the Equated Time of Payment when the Terms of Oredit 
begin at the Same Date. 

Rule. — Multiply each debt by its term of credit^ and divide the 
sum of the products by the sum, of the debts. The quotient will be 
the average term of credit. 

Add the average term of credit to the date of the debts, and the 
result will be the equated time of payment. 

To fmd the Equated Time when the Terms of Oredit begin at 
Different Dates. 

Rule. — Mnd the date at which each debt becomes due. Select 
the earliest date as a standard. 

Multiply ea^h debt by the number of days between the standard 
date and the date when the debt becomes due, and divide the sum 
of the products by the sum of the debts. The quotient will be the 
average tertn of credit from the standard date. 

Add the average term of credit to the standard dcUe, and the 
result will be the equated time of paymemJt. 

RATIO 

Batio is the relation one number bears to another of the same 
kind. 

The Terms of the ratio are the numbers compared. 

The Antecedent is the first term. 

The Oonseqnent is the second term. 

The antecedent and consequent form a couplet. 

Principles. — See Fractions. 

PROPORTION 

A Proportion is formed by two equal ratios. 

The Extremes of a proportion are the first and last terms. 

The Means of a proportion are the second and third terms. 
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Principles. — The prodiLCt of the means is equal to the prod- 
ud of the extremes. 

Either mean equals the product of the extremes divided by the 
other mean. 

Either extreme equals the product of the means divided by the 
other extrem>e. 

Rule for Proportion. — HepreserU the required term by x. 

Arrange the terms so that the required term and the similar 
known term may form one couplet^ the remaining terms the other. 

If the required term is in the extremes ^ divide the product of the 
means by the given extreme. 

If the required term is in the meanSj divide the product of the 
extremes by the given mean. 

PARTNERSHIP 

Fartnersliip is an association of two or more persons for busi- 
ness purposes. 
The Partners are the persons associated. 
The Capital is that which is invested in the business. 
The Assets are the partnership property. 
The Liabilities are the partnership debts. 

To find the Profit, or Loss, of Each Partner when the Oapital of 
Each is Employed for the Same Period of Time. 

Rule. — Find the part of the entire profit^ or loss^ thai each 
partner's capital is of the erdire capital. 

To find the Profit, or Loss, of Each Partner when the Oapital of 
Each is Employed for Different Periods of Time. 

Rule. — Find each partner s capital for one month, by muUi' 
plying the amount he invests hy the number of months it is 
employed; then find the part of the entire profit, or loss, thai each 
partner's capital for one month is of the entire capital for one 
month. 
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INVOLUTION 

A Power of a number is the product obtained by using that 
number a certain number of times as a factor. 

The Pirst Power of a number is the number itself. 

The Second Power of a number, or the Square, is the product of 
a number taken twice as a factor. 

The Third Power of a number, or the Cube, is the product of a 
number taken three times as a factor. 

An Exponent is a small figure written a little to .the right of the 
upper part of a number to indicate the power. 

Involution is finding any power of a number. 

To find the Power of a Number. 

KuLE. — Take the number as a factor as many times as there 
are units in the exponent, 

EVOLUTION 

A Boot is one of the equal factors of a number. 

The Square Boot of a number is one of its two equal factors. 

The Oube Boot of a number is one of its three equal factors. 

Eyolution is finding any root of a number. 

Evolution may be indicated in two ways: by the Radical 
8ign^ V~, or by d^ fractional exponent. 

The Index of a root is a small figure placed a little to the left 
of the upper part of the radical sign, to indicate what root is to 
be found. In expressing square root, the index is omitted. 

In the fractional exponent, the numerator indicates the power 
to which the number is to be raised ; the denominator indicates 
the root to be taken of the number thus raised. 

To find the Square Boot of a ITnmber. 

Rule. — Point off in periods of two figures^ commencing at 
units. Find the greatest square in the first period and place the 
root in the quotient Subtract this squa/re from the first period, 
and bring down the next period. 
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Multiply the quotient figv/re by two, and use Has a trial divisor. 
Place the second figure in the quotient^ and annex it also to the 
trial divisor. Then multiply the figures in the trial divisor hy the 
second quotient figure, and subtract 

Bring down the next period, and proceed as before until the 
square root is found. 

To find the Square Boot of a Fraotion. 

Rule. — Seduce the fraction to its simplest form, and find the 
square root of each term separately. 

To find the Onbe Boot of a dumber. 

Rule. — Point off in periods of three figures each, beginning at 
units. 

Find the greatest cube in the first period and place the root in 
the quotient. Subtract this cube from the first period, and bring 
down the next period. 

Multiply the square of the first quotient figure by three and 
annex two ciphers for a trial divisor. Place the second figure in 
the quotient. Then, to the trial divisor add three times the prod- 
uct of the first and second figures, also the square of the second. 
Multiply this sum by the second figure and subtract. 

Bring down the next period, and proceed as before until the cube 
root is found. 

To find the Oube Boot of a Fraotion. 

Rule. — Reduce the fraction to its simplest form, and find the 
cube root of each term separately. 

STOCKS AND BONDS. 

Capital Stock is the money or property employed by a corpora- 
tion in its business. 

A Share is one of the equal divisions of capital stock. 

The Stockholders are the owners of the capital stock. 

The Par Value of stock is the face value. 

The Market Value of stock is the sum for which it may be sold. 
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Stock is at a frefmiwm when the market value is above the 
par value ; at a discount, when below par. 

Bonds are interest-bearing notes issued by a government or a 
corporation. 

A Dividend is a percentage apportioned among the stockholders. 
A Stock Broker is a person who deals in stocks. 
Brokerage is a percentage allowed a stock broker for his services. 
In Stocks and Bonds, 

The par value is the base. 

The rate per cent premium, or discount, is the rate. 

The premium, ^ 

discount, or > is the percentoffe. 
dividend J 

The market value is the •} , ,«. ' 

( difference, 

NOTES, DRAFTS, AND CHECKS. 

A Promissory Kote is a written promise to pay a specified sum 
on demand, or at a specified time. 

The Face of a note is the sum named in the note. 

The Maker is the person who signs it. 

The Payee is the person to whom the sum specified is to be 
paid. 

The Indorser is the person who signs his name on the back of 
the note, thus becoming liable for its payment in case of default 
of the maker. 

An Interest-bearing ITote is one payable with interest. 

If the words " with interest " are omitted, interest cannot be 
collected until after maturity. 

A Demand Vote is one payable when demand of payment is 
made. 

A Time Note is one payable at a specified time. 

A Joint ITote is one signed by two or more persons who jointly 
promise to pay. 
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A Jomt and Beyeral Vote ia one signed hj two or more persons 
who jointly and severally promise to pay. 

In a joint note, each person is liable for the whole amount, 
but they must all be sued together. In the joint and several 
note, each is liable for the whole amount, and may be sued 
separately. 

A Negotiable ITote is one that may be transferred or sold. It 
contains the words " or bearer," or " or order." 

A Non-negotiable Note is one not payable to the bearer, nor to 
the payee's order. 

The Maturity of a note is the day on which it legally falls due. 

A Drafti or Bill of Exchange, is a written order directing the 
payment of a specified sum of money. 

The Face of a draft is the sum named in it. 

The Drawer is the person who signs the draft. 

The Drawee is the person ordered to pay the sum specified. 

The Payee is the person to whom the sum specified is to be 
paid. 

A Sight Draft is one payable when presented. 

A Time Draft is one payable at a specified time. 

An Acceptance of a time draft is an agreement by the drawee 
to pay the draft at maturity, which he signifies by writing across 
the face of the draft the word " accepted " with the date and his 
name. 

A Ohedk is an order on a bank or banker to pay a specified 
sum of money. 
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112}. 


19. 


4329. 


8. 2175. 


68. 80. 




100}. 


20. 


1221. 


9. 3139. 


69. 91. 


99. 


50}. 






10. 1200. 


70. 29. 




45. 


Page 101. 


11. 4104. 


71. 43. 


100. 


78}. 


1. 


$ 897.42. 


12. 944. 


72. 47. 




69}. 


2. 


? 740.87. 


13. 819. 


73. 56. 


101. 


114}. 


3. 


11226.38. 


14. 2583. 


74. 65. 




101}. 


4. 


f 7700.88. 


15. 775. 


75. 74. 


102. 


46f 


5. 


f 86,322.53. 


16. 2180. 


76. 83. 




41}. 


6. 


$168.64. 


17. 3402. 


77. 92. 






7. 


$ 116.93. 


18. 5376. 


78. 101. 


Page 97. 


8. 


$599.93. 


19. 5238. 


79. 203. 


1. 


78,188. 


9. 


$81.89. 


20. 1342. 


80. 305. 


2. 


92,345. 


10. 


$497.27. 




81. 407. 


3. 


67,172. 


11. 


$386.08. 


Page 111. 


82. 509. 


4. 


98,789. 


12. 


$95.07. 


1. 50. 


83. 613. 


6. 


24,246. 


13. 


$98.01. 


2. 68|. 


84. 717. 


6. 


22,941. 






3. 96}. 


86. 821. 


7. 


14,286. 


Page 102. 


4. 72. 


86. 935. 


8. 


282. 


14. 


$20.95. 


5. 100. 


87. 1050. 


9. 


547. 


15. 


$256.91. 


6. 96}. 


88. 2125. 




' 


16. 


$ 13.20. 


7. 85}. 


89. 5091. 


Page 98. 


17. 


$ 136.50. 


8. 70}. 


90. 7246. 


t 


28. 


18.. 


$406. 


9. 86}. 


- 


2. 


45. 


19. 


$418.75. 


10. 43}. 


Pago 95. 


3. 


64. 


20. 


$207.41. 


11. 78. 


91. 17f 


4. 


85. 


21. 


$ 9.90. 




15J. 


5. 


108. 


22. 


$21.50. 


Page 113. 


92. 27f 


6. 


32. 


23. 


$ 38.35. 


1. 143. 


24|. 


7. 


60. 


24. 


$40.13. 


156. 


93. 45f 


8. 


88. 


25. 


$ 18.59. 


2. 154. 


40i. 


9. 


116. 


26. 


$ 112.75. 


168. 


94. 60}. 


10. 


144. 






3. 165. 


53J. 


11. 


172. 


Page 103. 


180. 


95. 84}. 


12. 


228. 


1. 


378. 


4. 176. 


75. 


13. 


300. 


2. 


210. 


192. 


96. 97}. 


14. 


273. 


3. 


496. 


6. 187. 


86f 


15. 


420. 


4. 


609. 


204. 


97. 100}. 


16. 


4300. 


6. 


744. 


6. 231. 


89}. 


17. 


690. 


6. 


1088. 


252. 




18. 


2886. 


7. 


1944. ^ 





7. 242. 
264. 

8. 263. 
276. 

9. 264. 
288. 

10. 275. 
300. 

11. 341. 
372. 

12. 362. 
384. 

13. 363. 
396. 

14. 374. 
408. 

15. 451. 
492. 

16. 462. 
504. 

17. 473. 
616. 

18. 560. 
600. 

19. 661. 
612. 

80. 672. 
624. 

21. 671. 
732. 

22. 682. 
744. 

23. 803. 
876. 

24. 924. 
1008. 

25. 1023. 
1116. 

26. 1221. 
1332. 



ANSWERS. 








27. 2343. 


47. 


64,988. 


66. 


672. 


2556. 




70,896. 




616. 


28. 3564. 


48. 


50,237. 


67. 


828. 


3888. 




54,804. 




759. 


29. 5016. 


49. 


34,045. 


68. 


170A. 


5472. 




37.140. 




166A. 


30. 6677. 


60. 


32.989. 


69. 


213A. 


6084. 




36.988. 




196A. 


31. 6766. 






70. 


333Vt. 


7380. 


Page 114. 




305if. 


32. 7920. 


61. 


12. 


71. 


389^:. 


8640. 




11. 




366^. 


33. 8976. 


62. 


24. 


72. 


482. 


9792. 




22. 




441«. 


34. 10.164. 


63. 


36. 


73. 


613A:. 


11.088. 




33. 




662A. 


36. 11,682. 


64. 


48. 


74. 


712A:. 


12.744. 




44. 




662Ji 


36. 26,795. 


66. 


60. 


76. 


811*. 


28.140. 




55. 




743H. 


87. 34,364. 


66. 


72. 


76. 


867*. 


37,488. 




66. 




785H. 


38. 49,676. 


67. 


84. 


77. 


936. 


54,192. 




77. ^ 




868. 


39. 63,019. 


68. 


96. 


78. 


lllOtf. 


68,748. 




88. 




1018^. 


40. 70,224. 


69. 


108. 


79. 


1284. 


76.608. 




99. 




1177. 


41. 86,988. 


60. 


120. 


80. 


1660. 


94.896. 




110. 




1430. 


42. 90.970. 


61. 


144. 


81. 


3300. 


99,240. 




132. 




3025. 


43. 88,936. 


62. 


168. 


82. 


4272. 


97,020. 




164. 




3916. 


44. 86,768. 


63. 


262. 


83. 


7116. 


94,656. 




231. 




6623. 


45. 82,137. 


64. 


360. 


84. 


8484. 


89,604. 




330. 




7777. 


46. 69,620. 


66. 


492. 


86. 


981^. 


75,840. 




451. 




899A. 



ANSWERS. 

86. 1109|f^. 114. 810. 3. 850. 63. 129^%. 
1017A. 116. 183. 4. 1080. 64. 142^. 

87. 1362^. 116. 412. 5. 1330. 65. 149J\y. 
1249. 117. 504. 6. 1600. 67. 184y^[T. 

88. 1518^. 118. 336. 7. 1890. 68. 199^}^. 
1391^. 9. 2530. 69. 356,4^. 

89. 1637tV. Page 115. 10. 2880. 70. 534^. 
1500^. 119. 405. 11. 2460. 71. 786^. 

90. 1910^. 120. 255. 12. 7020. 72. 1142^. 
1761. 121. 1089. 13. 13.800. 89. 54}^. 

91. 2243tfr. 122. 1056. 14. 22,800. 90. 125|J. 
2056^^. 123. 30. 16. 34,020. 91. 168|J. 

92. 2520tt. 124. 50. 16. 47,460. 92. 469JJ. 
2310^. 126. 70. 17. 63,120. 93. 866}J. 

93. 2782A-. 126. 90. 18. 80,100. 94. 1541)f. 
2550A. 127. 25. 20. 96,360. 96. 2640^^. 

94. 3301^. 128. 35. 21. 91,800. 96. 2422}J. 
3026^. 129. 40. 22. 99,240. 97. 2370}^. 

96. 4545^. 130. 50. 23. 99,150. 98. 336^^^ 

4166^. 131. 80. 24. 99,040. 99. 5551^. 

96. 4893^. 132. 55. 35. 15. 100. 21^. 
4485^. 133. 28. 36. 15. 101. 287^. 

97. 5726. 134. 52. 37. 14. 102. 109f J. 
5248iJ. 13*. 76. 38. 16. 103. 770tJ. 

98. 6391^. 136. 55. 39. 26. 104. 905fi. 
5858^. 137. 115. 40. 58. 106. 617^- 

99. 54. 138. 610. 41. 143. 106. 571^- 

100. 41. 139. 25^. 42. 236. 107. 1084^. 

101. 67. 140. f 43. 469. 108. 82. 

102. 81. 141. If. 44. 616. 109. 144. 

103. 75. 142. 32f. 45. 572. 110. 339U. 

104. 72. 143. 49}. 46. 906. 111. 59^. 

105. 4i. 144. 19J. 47. 1307. 112. 60^. 

106. 8. 145. 58}. 48. 1923. 113. 156f^. 

107. 7. 146. 19}. 114. 155^. 

108. 11. 147. 24}. Page 119. 115. 1036^. 

109. 124. 148. 52}. 68. 36^. 116. lOUff- 

110. 124. 69. 28A. 117. 176^. 

111. 243. Page 118. 60. 132^. 

112. 129. 1. 450. 61. 121-/^. Page 120. 
118. 420. 2. 640. 62. 126^. 1. 34f 
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2. 48}. 


2. 


299. 


43. 


6656. 


84. 


91,696. 


3. 76}. 


3. 


793. 


44. 


6630. 


86. 


93,005. 


4. 88}. 


4. 


715. 


46. 


8208. 


86. 


99,648. 


6. 83. 


6. 


196. 


46. 


9782. 


87. 


99.426. 


6. 42}. 


6. 


322. 


47. 


9620. 


88. 


99.078. 


7. 62}. 


7. 


864. 


48. 


9375. 


89. 


99,891. 


8. 26}. 


8. 


770. 


49. 


9512. 


90. 


96,480. 


9. 83}. 


9. 


316. 


60. 


8964. 


91. 


91,350. 


10. 78. 


10. 


504. 


61. 


10,332. 


92. 


89,642. 


11. 63}. 


11. 


1302. 


62. 


1 1,220. 


93. 


97.363. 


12. 84}. 


12. 


1156. 


63. 


10,028. 


94. 


96.768. 


13. 83}. 


13. 


864. 


64. 


10,323. 


96. 


72,415. 


14. 93}. 


14. 


1476. 


66. 


9776. 


96. 


86,773. 


16. 90}. 


16. 


2193. 


66. 


9975. 


97. 


99,975. 


16. 96. 


16. 


810. 


67. 


3870. 


98. 


99,970. 


17. 94}. 


17. 


3966. 


68. 


4370. 


99. 


99,171. 


18. 99}. 


18. 


1224. 


69. 


8262. 


100. 


95,168. 


19. 81. 


19. 


5751. 


60. 


11,396. 






20. 96. 


20. 


'936. 


61. 


15,167. 


Page 124. 


21. 3}. 


21. 


766. 


62. 


22,104. 


1. 


13. 


22. 17}. 


22. 


840. 


63. 


11,433. 


2. 


21. 


23. 6. 


23. 


912. 


64. 


15,580. 


3. 


22. 


24. 37}. 


24. 


918. 


66. 


20,709. 


4. 


23. 


26. 42}. 


26. 


968. 


66. 


28,980. 


6. 


112. 


26. 62}. 


26. 


736. 


67. 


10,998. 


6. 


211. 


27. 7}. 


27. 


676. 


68. 


16,560. 


7. 


123. 


28. 68}. 


28. 


858. 


69. 


22,050. 


8. 


222. 


29. 7}. 


29. 


1024. 


70. 


31,360. 


9. 


11. 


30. 43}. 


30. 


1485. 


71. 


6814. 


10. 


12. 


31. 46}. 


31. 


1496. 


72. 


11,948. 


11. 


21. 


32. 13. 


32. 


1575. 


73. 


18,408. 


12. 


22. 


34. 16. 


33. 


1806. 


74. 


27,466. 


13. 


111. 


36. 36}. 


34. 


2408. 


76. 


35,041. 


14. 


212. 


36. 19}. 


36. 


2860. 


76. 


43.112. 


16. 


12. 


37. 37}. 


36. 


3510. 


77. 


66,752. 


16. 


21. 


38. 13}. 


37. 


4212. 


78. 


69.160. 


17. 


121. 


39. 7}. 


38. 


4668. 


79. 


78,925. 


18. 


122. 


40. 34}. 


39. 


4428. 


80. 


93,912. 


19. 


201. 




40. 


3630. 


81. 


95.590. 


20. 


222. 


Page 123. 


41. 


4464. 


82. 


90,300. 


21. 


11. 


X. 182. 


42. 


6544. 


83. 


95,961. 


22. 


12. 
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23. 13. 


4. 66t. 


Page 132. 


19. 


60 miles. 


24. 23. 


6. 81f 


61. 


$ 916.61. 


20. 


150 days 


26. 31. 


6. 98f 


62. 


$ 778.91. 


■ 






26. 112. 


7. 91}. 


63. 


$ 1780.53}. 


1. 


31. 


27. 213. 


8. 99f . 


64. 


$3431.48}. 


2. 


31. 


28. 313. 


9. 99f . 


66. 


$76.11. 


3. 


24. 


29. 211. 


10. 52}. 


67. 


$667.66. 


4. 


31. 


30. 122. 




68. 


$4.17. 


6. 


42. 


31. 311. 


Page 131. 


69. 


$ 76.50. 


6. 


23. 


32. 213. 


11. 42}. 


61. 


$58.20. 


7. 


41. 


38. 311. 


12. 46}. 


62. 


$457.12. 


8. 


11. 


34. 231. 


13. 78. 


63. 


$977.67. 


9. 


21. 


35. 33. 


14. 46. 


64. 


$963.69. 


10. 


21. 


36. 113. 


16. 19. 


66. 


$ 725.04. 


11. 


11. 


37. 23. 


16. 40. 


DO. 


$31.25. 


12. 


21. 


38. 34. 


17. 73. 


67. 


$.62. 


13. 


11. 


39. 31. 


18. 95. 


68. 


$ 108.06. 


14. 


21. 


40. 34. 


19. 89. 


69. 


$37.12}. 


16. 


31. 


41. 31. 


20. 80. 


70. 


$.34. 


16. 


41. 


42. 32. 


21. 3}. 






17. 


23. 




22. 2}. 


Page 134. 


18. 


31. 


Page 126. 


27. 3}. 


1. 


$4.14. 


19. 


111. 


1. 200 feet 


28. 18}. 


2. 


$ 22.50. 


20. 


111. 


2. f 20.70. 


29. 35}. 


3. 


$14. 


21. 


321. 


3. 11 sheep. 


30. 53}. 


4. 


21 cents. 


22. 


322. 


4. 900 inches. 


31. 88}. 


6. 


$252. 


23. 


300. 


6. 480 ounces. 


32. 7}. 


6. 


$750. 


24. 


302^. 


6. 96 cents. 


33. 37}. 


7. 


5 yards. 






7. 16 pages. 


34. 15}. 


8. 


96 jars. 


Page 136. 


8. 96 packages. 


. 36. 21}. 


9. 


9 gallons. 


26. 


20^. 


9. 25 gallons. 


36. 27}. 


10. 


75 cents. 


26. 


40}}. 


10. 7 ounces. 


37. 25}. 


11. 


$1620. 


27. 


50A. 


11. $50. 


38. 36}. 


12. 


$95. 


28. 


203. 


12. $100. 


39. 8}. 


13. 


$80. 


29. 


202. 


13. $175. 


40. 39}. 






30. 


202ft. 


14. 15 miles. 


41. 17}. 


Page 135. 


31. 


202ft. 




42. 37}. 


14. 


68 days. 


32. 


101. 


Pago 130. 


43. 15}. 


16. 


36 bushels. 


33. 


101ft. 


1. 41}. 


44. 45}. 


16. 


$2.56. 


34. 


203. 


2. 62|. 


46. 47. 


17. 


$240. 


36. 


304. 


3. 57f. 


60. 4}. 


18. 


260 feet. 


36. 


2Q0ft. 
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Zl. 304. 


26. 


39. 


64. 


16. 


4. 


48.300. 


38. 430A. 


26. 


1*. 


66. 


13. 


6. 


78,300. 


39. 203. 


27. 


10}. 


66. 


200. 


6. 


98,400. 


40. 431^. 


28. 


10}. 


67. 


48. 


7. 


98,800. 


41. 202. 


29. 


10}. 


68. 


60. 


8. 


91,000. 


42. 120|f. 


30. 


10. 


69. 


32. 


9. 


72,000. 


43. 221/1;. 


31. 


»*. 


70. 


60. 






44. 123. 


32. 


20}. 






Page 145 




45. 325. 


33. 


41}. 


1. 


»5. 


10. 


90,000. 


46. 231^. 


34. 


18}. 


2. 


150 Btamps. 


11. 


88,800. 


47. lOlA- 


36. 


26}. 


3. 


62 cows. 


12. 


84,150. 


48. 34Vt. 


36. 


31}. 


4. 


|16. 


16. 


95,000. 


49. 122H. 


37. 


67}. 


6. 


28 poandff. 


16. 


77,400. 


60. 103. 


38. 


19}. 






17. 


83,700. 


61. 20^. 


39. 


1*. 


Page 143. 


18. 


89,100. 




40. 


19}. 


6. 


144 pieces. 


19. 


93,000. 


Page 141. 






7. 


1 12.80. 


20. 


67,200. 


1. 47. 


Page 


142. 


8. 


40 boxes. 


21. 


95,370. 


2. 84. 


41. 


185. 


9. 


49 inches. 


22. 


99,540. 


3. 32. 


42. 


48. 


10. 


234 eggs. 


23. 


81,480. 


4. 73. 


43. 


203. 


11. 


$60. 


24. 


88,480. 


6. 81}. 


44. 


19. 


12. 


5 cents. 






6. 68f. 


45. 


90. 


13. 


15 cents. 


Page 147. 


7. 38f 


46. 


29. 


14. 


12.94. 


1. 


7}. 


8. 20f . 


47. 


70. 


16. 


67 cents. 


2. 


9}. 


9. 70f. 


48. 


4. 


16. 


7 packages. 


3. 


1% 


10. 83}. 


49. 


428. 


17. 


$3. 


4. 


19}. 


11. 6}. 


60. 


17,376. 


18. 


750 pounds. 


6. 


20}. 


12. 18t. 


61. 


1000. 


19. 


15 cents. 


6. 


19*. 


13. 19). 


62. 


5600. 


20. 


46 cents. 


7. 


48. 


14. 17. 


63. 


5600. 


21. 


20 cents. 


8. 


37. 


16. 50. 


64. 


78. 






9. 


22}. 


16. 26. 


66. 


126. 


Page 144. 


10. 


45}. 


17. 31f 


66. 


168. 


22. 


30 cents. 


11. 


84}. . 


18. 13}. 


67. 


144. 


23. 


5 yards. 


12. 


89}. 


19. lOf 


68. 


144. 


24. 


196 pounds. 


13. 


11*. 


20. 22}. 


69. 


144. 


26. 


20 pieces. 


14. 


39}. 


21. 2}. 


60. 


84. 






16. 


48}. 




22. 13}. 


61. 


10. 


1. 


70,800. 


16. 


7. 


23. 21. 


62. 


4410. 


2. 


71,200. 


17. 


22}. 


24. 30}. 


63. 


15. 


3. 


67,000. 


la 


19|, 
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19. 30). 


9. 32. 


50. 


162. 


91. 91. 


20. 36f 


10. 45. 


61. 


143. 


92. 142. 


21. 35f. 


11. 45^. 


62. 


152. 


93. 113. 


22. 25}. 


12. 45. 


63. 


84. 


94. 112}}. 


23. 12f. 


13. 43. 


64. 


143}}. 


95. 87}}. 


24. ^. 


14. 66. 


66. 


123. 


96. 51}}. 


25. 971. 


15. 65. 


66. 


135H. 


97. 103}}. 


26. 15f 


16. 78. 


67. 


96. 


98. 102}}. 


27. 91i. 


17. 81. 


68. 


121}}. 


99. 103}}. 


28. 31}. 


18. 86. 


69. 


126. 




29. 43. 


19. 82. 


60. 


103. 


Page 150. 


30. 88f 


20. 66. 


61. 


109. 


1. 136. 


31. 9f 


21. 72. 


62. 


112. 


2. 32. 


32. 21}. 


22. 88. 


63. 


107. 


3. 34. 


33. 7}. 


23. 123. 


64. 


97}}. 


4. 122. 


34. 22}. 


24. 138. 


66. 


89}}. 


6. 87. 


36. 5}. 


26. 77. 


66. 


54. 


6. 75. 


36. 11}. 


26. 133. 


67. 


97. 


7. 24. 


37. 16}. 


27. 37. 


68. 


102. 


8. 65. 


38. 14}. 


28. 77. 


69. 


92. 


9. 25. 


39. 16}. 


29. 115. 


70. 


350. 


10. 49. 


40. 17}. 


30. 97. 


71. 


232A. 


Page 151. 


41. 19}. 


31. 85}}. 


72. 


108}}. 


1. 136^. 


42. 28}. 


32. 97}}. 


73. 


174H. 


9 W II 

2. 93^. 

3. 119tA^. 

4. 107}}}. 
6. 89}}}. 

6. 90}}}. 

7. 92}}}. 


43. 38}. 


33. 92. 


74. 


139A. 


44. 47}. 


34. 65}}. 


76. 


136}}. 


45. 50}. 


35. 68. 


76. 


119}*. 


46. 8}. 


36. 95. 


77. 


131}}. 


47. 28}. 


37. 143. 


78. 


86}}. 


48. 21}. 


38. 541. 


79. 


120}}. 


■ 00 

9. sum. 


49. 7}. 


39. 328. 


80. 


206}}. 




40. 216. 


81. 


304 JV- 


1 «oo 

10. 8^. 


Page 149. 


41. 304. 


82. 


206A. 


1 s uu 


1. 54. 


42. . 271. 


83. 


234}}. 


Page 152. 


2. 54. 


43. 74. 


84. 


178H. 


2. 3783. 


3. 54. 


44. 143. 


86. 


iiett. 


3. 8587. 


4. 54. 


45. 206. 


86. 


120H. 


4. 7488. 


5. 44. 


46. 184. 


87. 


400^. 


6. 335}. 


6. 32. 


47. 136. 


88. 


545}}. 


6. 13000. 


7. 24. 


48. 108. 


89. 


555^. 


7. $3750. 


8. 33. 


49. 204. 


90. 


355. 


8. 160 feet 



11 
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AN8WSB8. 








Page 153. 


2& 


27}. 


16. 


96.266. 


66. 


92,640. 


3. 8964. 


29. 


16}. 


17. 


94.520. 


66. 


85.181. 


4. 1637. 


30. 


53}. 


la 


94,518. 


67. 


82,926. 


5. 216. 


31. 


3}. 


19. 


90,750. 


68. 


64,684. 


6. 39.204. 


32. 


26}. 


20. 


93,396. 


69. 


76,020. 




33. 


21}. 


21. 


96.170. 


60. 


97.768. 




8. 9042. 


34. 


4}. 


22. 


97,908. 


61. 


90.752. 


4. 8856. 


36. 


44}. 


23. 


89,159. 


62. 


70,465. 


6. 37. 


36. 


11}. 


24. 


87.472. 


63. 


98,049. 


6. 14,030. 


37. 


8}. 


26. 


97,768. 


64. 


86,592. 


7. 168.50. 


38. 


16}. 


26. 


95.918. 


66. 


98,245. 




39. 


24}. 


27. 


43. 


66. 


71,604. 




40. 


32}. 


28. 


78. 


67. 


99,770. 


Page 155. 


41. 


40}. 


29. 


32. 


68. 


98.802. 


1. 27f 


42. 


48}. 


30. 


24. 


69. 


81.804. 


2. 474. 


43. 


56}. 


31. 


14. 


70. 


95,081. 


3. 51|. 


44. 


64}. 


32. 


13. 


71. 


98.245. 


4. 38|. 


46. 


72}. 


33. 


14. 


72. 


98.245. 


6. 66f 


46. 


79}. . 


34. 


12. 


73. 


92.486. 


6. 99}. 


47. 


27}. 


36. 


11. 


74. 


75.072. 


7. 68J. 


48. 


17}. 


36. 


9. 






8. 94}. 


49. 


29}. 






Page 159. 


9. 95f 


60. 


62}. 


Page 158. 


76. 


88. 


10. 85. 






37. 


8. 


76. 


105. 


11. 99. 






38. 


13. 


77. 


99. 


12. 23. 


Page 157. 


39. 


15. 


78. 


98. 


13. 44f 


1. 


99,684. 


40. 


13. 


79. 


69. 


14. 70}. 


2. 


85,731. 


41. 


24. 


80. 


69. 


16. 27}. 


3. 


95,772. 


42. 


23. 


81. 


168. 


16. 42}. 


4. 


94.770. 


43. 


45. 


82. 


95. 


17. 53}. 


6. 


94,095. 


44. 


75. 


83. 


90. 


18. 98}. 


6. 


89.622. 


46. 


33. 


84. 


93. 


19. 83}. 


7. 


96,882. 


46. 


22. 


86. 


186. 


20. 35}. 


8. 


95,914. 


47. 


8. 


86. 


154. 


21. 6}. 


9. 


99.507. 


48. 


4. 


87. 


232. 


22. 23}. 


10. 


91,344. 


49. 


6. 


88. 


368. 


23. 22}. 


11. 


86,592. 


60. 


4. 


89. 


297. 


24. 31}. 


12. 


97,020. 


61. 


68.580. 


90. 


100. 


26. 31}. 


13. 


93,832. 


62. 


96.621. 


91. 


102. 


26. 12}. 


14. 


79,328. 


63. 


96,859. 


92. 


205. 


27. 10. 


16. 


91,464. 


64. 


96,740. 


93. 


255. 
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94. 320. 


33. 


42,372. 


74. 


155. 


9. 


2} yards. 


95. 456. 


34. 


107,028. 


76. 


138. 


10. 


108 quarters. 


96. 675. 


36. 


96,444. 


76. 


123. 


11. 


% 72.50. 


97. 880. 


36. 


92,376. 


77. 


109. 


12. 


3 cents. 


98. 615. 


37. 


337i. 


78. 


406. 


13. 


86 feet. 




38. 


673J. 


79. 


308. 


14. 


% 7.80. 


Page 160. 


39. 


1237J. 


80. 


203. 


15. 


% 2.40. 


1. 360. 


40. 


1897*. 


81. 


170. 


16. 


95 cents. 


2. 1125. 


41. 


1683J. 


82. 


146. 


17. 


99 cents. . 


3. 800. 


42. 


2880f. 


83. 


123. 


18. 


48 eggs; 144 


4. 1200. 


43. 


1869f. 


84. 


105. 




eggs. 


5. 1770. 


44. 


4575J. 


86. 


104. 


19. 


40 bushels. 


6. 2800. 


46. 


6286}. 


86. 


98. 


20. 


?60. 


7. 2331. 


46. 


21,441f. 


87. 


48. 


21. 


413 butter- 


8. 16,044. 


47. 


40,138. 


88. 


33^»,. 




flies. 


9. 14,883. 


48. 


44,500f 


89. 


24. 


22. 


99 cents. 


10. 39,234. 


49. 


42,274f 


90. 


19. 






11. 22,243. 


60. 


99,682}. 


91. 


16. 


Page 166. 


12. 4400. 


61. 


65,166f. 


92. 


14. 


23. 


130 yards. 




62. 


4231. 


93. 


12. 


24. 


7} acres. 


Page 161. 


63. 


3152. 


94. 


11. 


26. 


? 1.75. 


13. 6578. 

14. 23,922. 


64. 


240R 


95 


Qfi 






66. 


£rt\J\J, 

1600. 


96. 


<70. 

87. 


1. 


91,448. 


15. 43.190. 


66. 


1623. 


97. 


75. 


2. 


86,400. 


16. 49,260. 


67. 


1405. 


98. 


33. 


3. 


97,886. 


17. 17,922. 


68. 


1234. 


99. 


23. 


4. 


90,288. 


18. 61,479. 


69. 


1035. 


100. 


9. 


6. 


89,415. 


19. 85,200. 


60. 


2305. 


101. 


4. ' 


6. 


88,971. 


20. 82,810. 


61. 


2046. 


102. 


8. 


7. 


89,208. 


21. 6888. 


62. 


1653. 






8. 


82.766. 


22. 13,552. 


63. 


1408. 


Page 164. 


9. 


99,696. 


23. 39,528. 


64. 


1305. 


1. 


f7. 


10. 


73,140. 


24. 51,968. 


66. 


1060. 


2. 


1 2.82. 


11. 


82,602. 


25. 14,610. 


66. 


1003. 


3. 


192 pints. 


12. 


99,960. 


26. 25,280. 


67. 


3265. 


4. 


20 yards. 


13. 


97,633. 


27. 50,904. 


68. 


907. 


6. 


12.40. 


14. 


96,348. 


28. 65,400. 


69. 


807. 


6. 


40 cents. 


16. 


180. 


29. 84.252. 


70. 


486. 






16. 


232. 


30. 96.560. 


71. 


325. 


Page 165. 


17. 


348. 


31. 79,380. 


72. 


247. 


7. 


$3. 


18. 


567. 


82. 30.537. 


73. 


189. 


8. 


$2.25. 


19. 


864. 



^ 
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20. 1120. 


8. 


99f. 


6. 


538ft. 


47. 6. 


21. 777. 


9. 


82|. 


7. 


713H. 


4a 3. 


22. 945. 


10. 


108J. 


8. 


282J{. 




23. 1100. 


11. 


64t. 


9. 


1636H. 


Page 170. 


24. 1343. 


12. 


91. 


10. 


1966H. 


1. 31 barrels. 


26. 496. 


13. 


95. 


11. 


811A. 


2. 6 yards. 


26. 1454}. 


14. 


374. 


12. 


787}}. 


3. 380incheB. 


27. 96,000. 


16. 


2%, 


13. 


478H. 




28. 99,712. 






14. 


222}J. 


Page 171. 


29. 96,888. 


Page 168. 


16. 


279}}. 


4. 1} yards. 


30. 99,328. 


16. 


86. 


16. 


711}}. 


6. 25centB; f L 


31. 77,608. 


17. 


81f 


17. 


182,%. 


6. 16 cents. 


32. 99,450. 


18. 


49. 


18. 


432}}}. 


7. 98 cents. 


33. 99,902. 


19. 


83f 


19. 


163}}}. 


8. 3} pounds. 


34. 95,841. 


20. 


87i. 


20. 


se^. 


9. 39 pints. 


35. 61,845. 


21. 


64J. 


21. 


181AV- 


10. 145 sheep. 


36. 99,102. 


22. 


28J. 


22. 


113*}}. 


11. ?2. 


37. 96,696. 


23. 


37J. 


23. 


104m. 


12. 93 cents. 


38. 92,976. 


24. 


35J. 


24. 


111}}}. 


13. 6 weeks. 


39. 99,051. 


26. 


54J. 


26. 


70}}}. 


14. 35 gallons. 


40. 93,345. 


26. 


69f. 


26. 


709rf^. 


16. 10 lb. 5 oz. 


41. 96,744. 


27. 


30f. 


27. 


219Jft. 


16. |2. 


42. 88,920. 


28. 


8 If 


28. 


132AV. 




43. 99,601. 


29. 


h 


29. 


42m. 


Page 172. 


44. 99,485. 


30. 


75i. 


30. 


182*H. 


17. 41 pounds. 


45. 2000. 


31. 


8f 


31. 


157}}}. 


18. $3.60. 


46. 2800. 


32. 


fih 


32. 


49}}}. 


19. 150 days ; 3 


47. 24,000 


33. 


181. 


33. 


25}}}. 


days. 


48. 24.500. 


34. 


43f. 


34. 


40A^: 


20. 12.05. 


49. 99,000. 


36. 


12}. 


36. 


30r}}7. 


21. 139. 


50. 96,000. 


36. 


llf 


36. 


38iWV. 


22. $225. 


61. 81,081. 


37. 


24}. 


37. 


5^^. * 


23. $2.26. 




38. 


18f. 


38. 


12}}}}. 


24. $8.22. 


Page 167. 


39. 


27f 


39. 


19WH. 


26. $40. 


1. 129i. 


40. 


40J. 


40. 


14}}}}. 




2. 92f 






41. 


2f}}}. 


Page 175. 




3. 79f 


1. 


28573ft:. 


42. 


7Wir. 


1. 603,275. 


4. 97J. 


2. 


3134^. 


43. 


3}**}. 


2. 678,456. 


6. 69i 


3. 


1225Jt. 


44. 


17i*^S%. 


3. 759,795. 


6. 27f. 


4. 


1622f}. 


46. 


3l8Js5. 


4. 641,426. 


7. 47i. 


6. 


990Jt. 


46. 


4it}tt. 


6. $2714.42. 
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6. 18502.43. 

7. ? 7269.80. 

8. $9885.02. 

9. 300,424. 

10. 913.092. 

11. $220,119. 

12. f 1912.09. 

13. $359,809. 

14. 414.867. 

15. $161,715. 

16. 173,929. 

17. $2952.51. 

18. 399.952. 

19. $1624.43. 

Page 176. 

20. 868,980. 

21. 895,048. 

22. 954,048. 

23. 996,450. 

24. 592,320. 

25. 864,128. 

26. 970,485. 

27. 940,215. 

28. 967,890. 

29. 954,087. 

30. 906,205. 

31. 968,464. 

32. 886,730. 

33. 864,565. 

34. 941,408. 
36. 948,708. 

36. 972,930. 

37. 761,472. 

38. 955,320. 

39. 969,855. 

40. 976,372. 

41. 926,328. 

42. 925,245. 

43. 856,674. 

44. 977.724. 



45. 963,976. 

46. 887,112. 

47. 629,405. 

48. 890,765. 

49. 933,725. 

50. 2123. 

51. 1203. 

52. 1303. 

53. 1203. 
64. 1031. 
66. 2402. 

66. 3002. 

67. 3030. 

68. 10,444. 

69. 1060. 

60. 1011. 

61. 1012. 

62. 1013. 

63. 1011. 

64. 1101. 
66. 1102. 

66. 220. 

67. 303. 

68. 150. 

69. 606. 

70. 222. 

71. 300}iff. 

72. 306}Hf- 

73. 219. 

74. lOl^Jt*- 
76. 154eM- 

76. 112HJ}. 

77. 112Jttf 

78. 861^. 

79. 833^. 

80. 903^. 

81. 982^1. 

82. 1313^. 

83. 2196^. 

84. 221 8}f 
86. 2279^{. 



86. 3134|f 

87. 3142/Tf. 

88. 3009^y. 

89. 3034Jf . 

90. 3050f J. 

91. 307l7«^. 

92. 2016,1^. 

93. 1234i^. 

94. 1132f|f. 

95. 1355^. 

96. 504. 

97. 306. 

98. 203. 

99. 105. 

100. muti- 

Page 177. 

101. 59J. 

102. 19J. 

103. 9639. 

104. 12,141. 
106. 96. 

106. 96. 

107. 12J. 

108. 60f. 

109. 61J. 

110. 300. 

111. 300. 

112. 2. 

113. 8. 

114. 78. 
116. 162. 

116. 231. 

117. 36. 

118. 648. 

119. 46^. 

120. 70}. 

121. 12,126. 

122. 187,440. 

123. 68. 

124. 975. 



126. 34. 

126. 125. 

127. 5. 

128. 138. 

129. 150. 

130. 78. 

Page 178. 

1. 760 yards. 

2. 240hf.pt. 

3. $3.45. 

4. $248. 

5. $210. 

6. 4} pounds. 

7. 41 J bushels. 

8. $4.98. 

Page 179. 

9. 1^ minutes. 
10. 1440 matches. 



1. 5f. 

2. 12i. 

3. 15}. 

4. 20. 
6. 27}. 

6. 42}. 

7. 38}. 

8. 56}. 

9. 134}. 

10. 134f 

11. 88}. 

12. 50. 

13. 44}. 

14. 26}. 
16. 36}. 

16. 9}. 

17. 46}. 

18. 147}. 

19. 37}. 

20. 73}. 
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ANSWEBS. 








21. 


7i. 


24. 


969,600. 


8. 


39A. 


42. 


70*. 


22. 


H. 


26. 


617,120. 


4. 


70A. 


43. 


38*. 


23. 


86f. 


26. 


434,420. 


6. 


81. 


44. 


7*. 


24. 


29J. 


27. 


47,196. 


6. 


9*. 


46. 


»*. 


26. 


34i. 


28. 


47,272. 


7. 


21 A. 


46. 


8*. 


26. 


59J. 


29. 


47,082. 


8. 


7A. 


47. 


78*. 


27. 


61i. 


30. 


137,598. 


9. 


92A. 


48. 


55*. 


28. 


19^. 


31. 


59,660. 


10. 


57f. 


49. 


47*. 


29. 


17*. 


32. 


59,508. 






60. 


39*. 


30. 


7*. 


33. 


137,427. 


Page 185. 






31. 


8i. 


34. 


78,150. 


11. 


A. 


Page 187. 


32. 


18*. 


36. 


209,664. 


12. 


2A- 


1. 


3210. 


33. 


49*. 


86. 


844,662. 


13. 


4A. 


2. 


4321. 


34. 


26*. 


37. 


979,016. 


14. 


4*». 


3. 


765. 


36. 


74*. 


38. 


998,016. 


16. 


18*». 


4. 


3450rt^. 


36. 


23*. 


39. 


17,329*. 


16. 


33**. 


6. 


5403. 






40. 


58,867*. 


17. 


53**. 


6. 


4506t*,. 


Page 180. 


41. 


760,249. 


18. 


76. 


7. 


6063. 


1. 


46,512. 


42. 


369,123. 


19. 


105. 


8. 


7006. 


2. 


144,536. 


43. 


17,367f. 


20. 


48^. 


9. 


6003. 


3. 


253,840. 


44. 


30,250. 


21. 


^^^ 


10. 


6006. 


4. 


132,436. 


46. 


850,950. 


22. 


61A- 


11. 


7001. 


6. 


306,130. 


46. 


95.482^. 


23. 


63^. 


12. 


5203. 


6. 


354.488. 


47. 


938,475. 


24. 


7**. 


13. 


6715*fe. 


7. 


87,084. 


48. 


935,712. 


26. 


15*. 


14. 


5701. 


8. 


199,014. 


49. 


781,137*. 


26. 


32A. 


16. 


1020*V. 


9. 


784,770. 


60. 


954.320. 


27. 


29H. 


16. 


2034. 


10. 


934,164. 






28. 


29**. 


17. 


3240. 


11. 


784.770. 


Page 183. 


29. 


82. 


18. 


4003. 


12. 


934,164. 


1. 


2,706,230.50 


30. 


82*. 


19. 


5041x*T. 


13. 


30.504. • 


3. 


188,889. 


31. 


21*. 


20. 


4774,%. 


14. 


54,756. 


6. 


12,635.930. 


32. 


31*. 


21. 


1789rfy. 


16. 


37,260. 


6. 


321. 


33. 


41*. 


22. 


1509*^. 


16. 


138,624. 


7. 


$375. 


34. 


51*. 


23. 


1156***. 


17. 


616,302. 


8. 


$133. 


36. 


61*. 


24. 


2631***. 


18. 


104,148. 


9. 


128,489. 


36. 


61*. 


26. 


2347***. 


19. 


805,460. 


10. 


?6. 


37. 


71*. 


26. 


2981***. 


20. 


93,912. 






38. 


84*. 


27. 


1435*V. 


21. 


151,782. 


Page 184. 


39. 


79*. 


28. 


499f**. 


22. 


548,730. 


1. 


20A. 


40. 


65*. 


29. 


1546***. 


23. 


846,300. 


2. 


25A. 


41. 


59*. 


80. 


720^. 
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1 


31. 2117^. 


3. 


45H. 


44. 


31J. 


Page 197. 


32. 1707m. 


4. 


66A- 


45. 


13i 


4. 


?4. 


33. 1607f Ji. 


6. 


79A. 


46. 


32}. 


5. 


29 tons. 


34. 1616f»J. 


6. 


75^. 


47. 


13J. 


6. 


195 days. 


36. 1191Jf}. 


7. 


17A. 


48. 


14*. 


7. 


13 cents. 


36. 1053Jf}. 


8. 


16A. 


49. 


41*. 


8. 


416 yards. 


37. 1008Jf}. 


9. 


49^. 


60. 


20ft. 


9. 


?405. 


38. 879^}|. 


10. 


38A. 






10. 


537 pounds. 


39. 990}}f. 


11. 


18^. 






11. 


35 plants. 


40. 600^. 


12. 


42ft. 


Page 194. 


12. 


341 passengers 


41. 608,^5^,. 


13. 


65ft. 


1. 


117 ounces. 


13. 


$3000. 


42. m^ffjf. 


14. 


29H. 


2. 


4 lb. 5 oz. 


14. 


Lost $20. 


43. 307iW?. 


16. 


75H. 


3. 


20 gal. 2 qt. 


16. 


1799. 


44. 185tttt. 


16. 


116f. 


4. 


69 quarts. 


16. 


8 years. 


45. 153*e». 


17. 


50ft. 


6. 


23 qt. 1 pt. 






46. 25HJt. 


18. 


65J. 


6. 


57 pints. 


Page 198. 


47. 70fHt. 


19. 


92f. 


7. 


75 pecks. 


17. 


$3. 


48. SOJH}. 


20. 


97ft. 


8. 


143 quarts. 


18. 


$420. 


49. 32tfe. 


21. 


28}. 


9. 


12 pk. 1 qt. 


19. 


$225. 


60. 283iJU. 


22. 


59. 


10. 


21 bu. 3 pk. 


20. 


46 boys. 


61. 230J«ft. 


23. 


12f 


11. 


1568 quarts. 


21. 


$2. 


62. 251«if 


24. 


99ft. 


12. 


180 inches. 


22. 


$216. 




26. 


96f. 


13. 


44 feet. 


23. 


10 cents. 


Page 189. 


26. 


25^. 


14. 


159 inches. 


24. 


9 months. . 


1. 240 bashels. 


27. 


71i. 


16. 


9 ft. 11 in. 


26. 


200 eggs. 


2 .58 rantfl 


28 


5^. 


16 


23 yd. 1 ft. 
44 pounds. 






3. 5 cows. 


29. 


17. 


1. 


835,539. 


4. 90 cents. 


30. 


3ft. 


18. 


88 gallons. 


2. 


759,645. 


6. 15500. 


31. 


14i. 


19. 


65 quarts. 


3. 


888,732. 


6. 226| acres. 


32. 


59i. 


20. 


151 bushels. 


4. 


869,649. 


7. f 5.88. 


33. 


38f. 


21. 


43 pecks. 


6. 


805,050. 


8. $90. 


34. 


31f 


22. 


85 ft. 3 in. 


6. 


746,108. 


9. 402. 


36. 


18i. 


23. 


60 bu. 3 pk. 


7. 


902,000. 


10. 4 cows. 


36. 


31i. 


24. 


13 ft. 1 in. 


8. 


963,214. 


11. 16 days. 


37. 


SOf. 


26. 


67 gal. 2 qt. 


9. 


855.922. 


12. 3 yards. 


38. 


22f. 






10. 


957,032. 


13. 80 quarts. 


39. 


41i 






11. 


704,175. 




40. 


37f 


Page 196. 


12. 


593,164. 


Pago 193. 


41. 


13t. 


1. 


80. 


13. 


986,592. 


1. 18t?t. 


42. 


3J. 


2. 


11200 ; |240. 


14. 


962.304. 


2. 24^. 


43. 


27i. 


3. 


fl. 


16. 


943,114. 



17 



18 



J 




ANSWERS. 






16. 831.875. 


56. 


1046fJ. 


96. 


144IH 


22. 


93f. 


17. 833,316. 


56. 


1033if. 


97. 


82im- 


23. 


94f. 


18. 505,134. 


67. 


841H- 


98. 


91iW!r. 


24. 


93f 




58. 


609|}. 


99. 


241HH. 


25. 


81H. 


Page 199. 


69. 


215|(. 


100. 


237fm. 


26. 


8}. 


19. 190}. 


60. 


223^. 


101. 


«3rfAV. 


27. 


76fi 


20. 500. 


61. 


260|1|. 


102. 


isimi. 


2a 


88|. 


21. 420. 


62. 


89!J}. 






29. 


95*. 


22. 1845. 


63. 


83iH- 


Page 200. 


30. 


93*. 


23. 987. 


64. 


40fJ«. 


2. 


1289.75. 


31. 


71*. 


24. 1071. 


65. 


78M- 


3. 


86,940. 


32. 


3|. 


26. 1612. 


66. 


81^. 


4. 


84.099. 


83. 


24f 


26. 1645. 


67. 


32H!. 


5. 


971H. 


34. 


18». 


27. 2583. 


68. 


99JH. 


6. 


f927. 


35. 


21f 


28. 3885. 


69. 


43||f. 






36. 


43*. 


29. 4100. 


70. 


260x«T. 


Page 201. 


37. 


44*. 


30. 780,096. 


71. 


233 Wr. 


7. 


200 days. 


88. 


19i. 


31. 991.782. 


72. 


281J|Jf- 


8. 


24 feet; 11.44. 


39. 


14*. 


32. 943,260. 


73. 


lV9fl8f 






40. 


35*. 


33. 984,328. 


74. 


lesj^ft^. 


Page 202. 






34. 892,320. 


75. 


si^yw- 


1. 


lA. 


Page 205. 


35. 952,408. 


76. 


lOViiJf. 


2. 


4A. 


2. 


193,535. 


36. 933,450. 


77. 


2omf- 


3. 


7A. 


3. 


5191 men. 


37. 875,706. 


78. 


5omi- 


4. 


16H. 


4. 


14,112 lb. 


38. 952.714. 


79. 


mm- 


5. 


37H. 






39. 970,169. 


80. 


579iJ. 


6. 


13*. 


Page 206. 


40. 954,530. 


81. 


2332ff 


7. 


iiA. 


5. 


88 horses. 


41. 3519. 

42. 3616. 


82. 
83. 


767H- 
628ff. 


8. 
9. 


31A. 

8A. 


6. 


1 9.08. 






43. 6132. 


84. 


1398H. 


10. 


71*. 


2. 


74 loads. 


44. 4557. 


85. 


1021ft. 


11. 


18H. 


3. 


$18. 


45. 9568. 


oo. 


1051IJ. 


12. 


26H. 


4. 


45 cu. yd. 


46. 10,791. 


87. 


974J}. 


13. 


53J. 


6. 


$9.62*. 


47. 17,572. 


88. 


losm- 


14. 


99f 








48. 39,333. 


89. 


278jW- 


15. 


91i. 


2. 


172,673. 


49. 76,775. 


90. 


84Mi. 


16. 


47*. 


3. 


12,238 men. 


50. 97.460. 


91. 


184^. 


17. 


77*. 






51. 69,000. 


92. 


905j|,. 


18. 


86iJ. 


Page 207. 


52. 2218;f 


93. 


5544H. 


19. 


51J. 


4. 


20,445 lb. 


53. 786Jf. 


94. 


951«i. 


20. 


63}. 


5. 


76 horses. 


54. 1618j^. 


96. 


286m- 


21. 


88*. 


6. 


|23. 





ANSWERS. 






■ 


2. 11,315. 


6. 594.672. 


36. 


577,771. 


Page 211. 


3. 131.50. 


7. 531.696. 


37. 


194,142. 


69. 


59JH. 


4. 2450 bricks. 


8. 178,654. 


38. 


806,922. 


70. 


18iH- 


6. 43 yards. 


9. 194,508. 


39. 


834,725. 


71. 


81W- 




10. 177,045. 


40. 


696.822. 


72. 


123W- 




11. 329,141. 


41. 


92,501}. 


73. 


21W- 


Page 208. 


12. 537,966. 


42. 


205,979. 


74. 


33ift- 


2. 134.793. 




43. 


301,058. 


76. 


3223i|J. 


3. 11138. 




44. 


293,336}. 


76. 


SVOiV^. 


4. 1147.50. 


Page 210. 


45. 


397,087. 


77. 


mm- 


5. 17546.50. 


13. 503,036. 


46. 


564.389}. 


78. 


908ftf. 


6. 15.25. 


14. 354,585. 


47. 


378,670}. 


79. 


930m- 




16. 348,087. 
16. 781,529. 


48 


489,303}. 
571,693}. 


80 


460fiJ. 
417fi}. 


2. 65,584. 


49. 


81. 


3. 1242 miles. 


17. 75,854. 


60. 


352.315}. 


82. 


263m- 


4. 1823. 


18. 63,616}. 


61. 


3646}}. 


83. 


265ifJi. 




19. 56,818J. 


62. 


2376}}. 


84. 


197im- 




20. 80.647i. 


63. 


1002}}. 


86. 


194im- 


Page 209. 


21. 77,371J. 


64. 


1578}}. 


86. 


iieifjf 


6. f 175. 


22. 114,608f 


66. 


326}}. 


87. 


54im- 


V. ^ O.Ou. 


23. 220,676. 


66. 


711^. 


88. 


esmi- 




24. 313,985J. 


67. 


361}}. 


89. 


29fm- 




2. 132,224. 


25. 434,661|. 


68. 


441,^. 


90. 


76jm- 


3. 11225. 


26. 447,673. 


69. 


3297}}. 


91. 


135H«. 


4. f 11.27. 


27. 488,748. 


60. 


977}}. 


92. 


228HI*. 


6. 118.90. 


28. 551,536f 


61. 


2159}}. 


93. 


29HH- 


6. ?3.75. 


29. 486,029}. 


62. 


311}}. 


94. 


119«M. 




30. 881,001}. 


63. 


1157A. 


96. 


47m*. 




1. 260,512. 


31. 101,376. 


64. 


1073^. 


«/D. 


97m}- 


2. 110.124. 


32. 162,582. 


66. 


1048}}. 


97. 


mm- 


3. 387,024. 


33. 145,116. 


66. 


314}}. 


98. 


63^VW- 


4. 237,394. 


34. 130,245. 


67. 


63}}}. 


99. 


7AWr- 


6. 505,580. 


36. 84,632. 


68. 


172^. 


100. 


mm- 



19 





ANSWERS. 


Part II, 


1 




Page 216. 


19. 


332i^. 36. llj. 


Page 222. 


16. Ufj. 


20. 


193. 


36. 8J. 


6. 


$ 1.40. 


17. 137t. 






37. 25J. 


7. 


?2.00. 


18. 131^. 






38. 17A. 


8. 


13} pounds. 


19. 72t. 


Page 220. 


39. 25^. 


9. 


? 9.64. 


20. ISOJ. 


11. 


27^. 


40. lOf 


10. 


$20. 


21. 259^. 


12. 


54f 


41. 23^. 


11. 


360. 


22. 201^. 


13. 


lOA- 


42. 19*. 


12. 


?36. 


23. 363}. 


14. 


30A- 


43. 69,^. 


13. 


f 3.40. 


24. 261^. 


16. 


9?A- 


44. 3}}. 


14. 


$48. 


26. 12H. 


16. 


36^. 


46. S^. 


16. 


$ 9.30. 




17. 


lA- 


46. 7^. 








18. 


6A- 


47. 5}f 


Page 223. 


Page 218. 


19. 


V8A- 


48. 106^. 


16. 


16 marbles. 


1. 97A- 


20. 


m- 


49. 12}}. 


17. 


20 stamps. 


2. 137}. 


21. 


382J. 


60. 7}}. 


18. 


64} yards. 


3. 176f. 


22. 


291}. 


61. 2}}. 


19. 


35 cents. 


4. 40f 


23. 


109f. 


62. 45jj. 


20. 


2 days. 


6. 35^. 


24. 


115#. 


63. 25^. 








6. 51H. 


26. 


H- 


64. 38A. 


1. 


258. 


7. 61|. 


26. 


24f 


66. 21A. 


2. 


2449. 


8. 205}. 


27. 


599f 


66. 3}}. 


3. 


228. 


9. 85. 


28. 


860}. 


67. 18}}. 


4. 


568. 


10. 234}. 


29. 


86A. 


68. 1}}. 


6. 


124. 


11. 144}. 


30. 


m 


69. 7A. 


6. 


9920. 


12. 151^. 






60. 15}}. 


7. 


339. 


13. 223}. 








8. 


199}. 




14. 563^. 


Page 221. 


1. 7t^ yards. 


9. 


293}. 


16. 1096f 


31. 


^. 


2. 57| gallons. 


10. 


1231}. 


16. 749}. 


32. 


m- 


3. 26 yards. 


11. 


31}. 


17. 1256}*. 


33. 


6»- 


4. 31 cents. 


12. 


14}. 


18. 99}. 


34. 


1 


6. $2.60. 


13. 


14}. 



2 ANSWEBS. 

14. 14f 18. 31,660,868. 36. 96}. 6. 75 pounds. 

16. 16}. 19. 82,816,981. 87. 163}. 6. 1000. 

16. 21^. 20. 6,543,211. 38. 266}. 

17. 50,V. 21. 3,264.973. 39. 245|. 

18. 45}. 22. 53.386,521. 40. 34df Page 234. 

19. 75 A- 41. 244}. 8. f 672. 

20. 144^. 1. 12,706,230.50. 42. 378^. J 1.20. 

21. 246^. 3. 120.263,455 43. 468^. 

22. 302tV. miles. 44. 257. 

45. 309|V. Page 235. 

46. 155,090}. 1. 6. 
Page 225. Page 229. 47. 6,108.538f 2. 12. 

1. 225,506.736. 4. |608. 48. 3,761,048f 3. 12. 

2. 804,580,398. 5. |18. 49. 25,011}. 4. 24. 

3. 561,276,891. 60. 28,508}. 6. 4. 

61. 69,763}. 11. 5. 

Page 230. 62. 598,686}. 12. 15. 

Page 226. 3. 12,642,968. 63. 3,600,925f 13. 13. 

1. 1609,340.37. 4. 8625. 64. 21,436,213}. 14. 31. 

2. 1680,494.41. 6. 980,304. 16. 5. 

3. 1840,200.33. 6. 1 439.11. 16. 11. 

7. $314.87. Page 232. 17. 17. 

8. 7225. 1. 118,016.14. 18. 25. 
Page 227. 10. (55,350. 2. 1.058,213. 19. 5. 

4. 350.879,581. 11. 1.207.053. 3. 1 3405.78. 20. 8. 
6. 627.020,401. 13. 1376 yards. 4. 8502. 31. 16. 

6. 589,140.749. 14. 998,392. 6. 21,263.502. 32. 8. 

7. 668.386.689. 6. 747}. 33. 20}. 

8. 777,993.982. 7. 22,432}}|. 34. 30}. 

9. 713,200,695. Page 231. 36. 10. 

10. 578,616,033. 25. 12}. 

26. 19}. Page 233. 

27. 42}. 3. 19,656. Page 236. 
Page 228. 28. 79}. 4. 381. 41. 24. 

11. 65.461,219. 29. 80}. 5. 1 62.50. 42. 40. 

12. 615,808,906. 30. 128f 43. 17. 

13. 99.090,910. 31. 101}. 1. 674,022.122 44. 61. 

14. 200,290,240. 32. 169^. piecw. 46. 9. 
16. 249,054. 33. 215/^. 2. $2,466,338.49. 46. 90. 

16. 26.081. 34. 177A. 3. 38,788. 47. 6. 

17. 102,900,999. 36. 111}. 4. $9332.86. 





ANSWERS. 




« 


1. 11283.35. 


6. 80,191. 


4. $378.76. 


22. 


9280 ounces. 


2. $845.95. 


6. 74 acres. 


5. 41 days. 


23. 


750 pounds. 


3. $2121.75. 


7. 46.200^^7. 


6. 5578Jbu. 


24. 


16 cwt. 


4. f 857.62. 


8. 18 patterns. 


7. 148TVgal. 


25. 


fl. 


6. $1247.80. 






26. 


f ton. 


6. $769.89. 


Page 239. 


Page 250. 


27. 


4 da. 16 hr. 


7. $530.25. 


9. 2582Sif 


8. 1,268,459,665 28. 


60 yards. 


8. $853.58. 


10. $89.60. 


pounds. 


29. 


$8.26. 


9. $1250.93. 


13. 5 quarts. 


9. 1,126,025,619 30. 


32 cents. 


10. $712.60. 


14. 71 quarts. 


yards. 


31. 


f cwt. 




16. 4 pecks. 


10. 30 hours. 


32. 


348 pints. 




16. 9. 


12. 2,111,310,206 


• 




Page 237. 


17. $2.10. 


13. 10,209,990 


Page 253. 


1. $1115.02. 


18. 49,276. 


pieces. 


4. 


39.312. 


2. $505.44. 




14. 3684 quarts. 




24,568. 


3. $1592.64. 


Page 246. 


15. $1646.56. 


5. 


152A. 


4. $ 9263.06. 


1. 40 days. 






69|M. 


6. $1526.25. 


2. 1050 yards. 


Page 251. 






6. $967.20. 


3. 26 sheep. 


1. 180 hours. 


Page 258. 


7. $7133.80. 


4. 149 pounds. 


2. 180 hours. 


1. 


$ 134,083.44. 


8. $1072.56. 


6. 300 bushels. 


3. 7200 seconds. 


2. 


$ 108.350.78. 


9. $23.76. 


6. 1402 pounds. 


4. $12.76. 


3. 


$27,437.70. 


10. $58.24. 


7. 36 cents. 


5. $2.48. 


4. 


$ 56,284.66. 




8. 66} cents. 


6. 40 pints. 


5. 


$11,672.66. 






7. 160hf.pt. 


6. 


$ 96,229.43. 


Page 238. 


Page 247. 


8. 20 packages. 






11. $92.88. 


9. 522 rabbits. 


9. 26 cents. 


Page 259. 


12. $989.90. 


10. $2837.50. 




7. 


1.000,342. 


13. $102.52. 


11. $11,159. 


Page 252. 


8. 


864,822. 


14. $133.38. 


12. 24 horses. 


10. 6 gallons. 


9. 


3,649,094. 


15. $140.60. 


13. 1000 bars. 


11. 18,000 sec. 


10. 


11,810,804. 


16. $34.98. 




12. 10.080 min. 


11. 


77,472,966. 


17. $53.07. 


Page 249. 


13. 800 minutes. 


12. 


33.846.968. 


18. $103.60. 


6. 915Hi 


14. 512 quarts. 


13. 


27,749.898. 


19. $1591.62. 


6. 16 days. 


15. 757 ounces. 


14. 


28,338,290f. 


20. $4879.77. 


7. 19.208 1b. 


16. 141b. 13 oz. 


15. 


32,136,760. 




8. 67 inches. 


17. 24hr..54min. 

18. 1008 hours. 


16. 
17. 


6,248,365J. 
29,664,230. 


1. 4,680,785f. 




2. 2,478,208. 


1. $86,362t»^. 


19. 744 hours. 


18. 


63.267,616f. 


3. $258,715,000 


. 2. 1288 pieces. 


20. 98 inches. 


19. 


857,376. 


4. 4919. 


3. $666, 


21. 128.000 oz. 


20. 


274.170, 





ANSWERS. 








21. 72,243. 


7. $1536.65. 


15. 


23.495. 


Page 273. 


22. 109,243,616. 


8. 49 T. 8201b. 


16. 


18.168. 


1. 


6.375 yards. 


23. 115,242f. 


9. 22. 


17. 


2359.925. 


2. 


$95,386. 


24. 16,610.750. 


10. ?80. 


18. 


748.311. 


3. 


2060^ acres. 




11. f 1.25. 


19. 


1062.556. 


4. 


$ 14.000. 


Page 260. 


12. 25 cents. 


20. 


799.511. 


6. 


67 yards. 


26. 93/A. 


13. 60 yards. 










26. 2175. 




Page 269. 


Page 274. 


27. 1025ii}. 


Page 263. 


41. 


1.08. 


6. 


60 gills. 


28. 296,^13^^. 


14. $22. 


42. 


400.4. 


7. 


12 bushels. 


29. 530J|fJ. 


16. 10 papers. 


43. 


780.8. 


8. 


26^ galloas. 


30. 6943^^. 




44. 


780.8. 


9. 


$544. 




31. 5565^^/^j,. 


1. $12.04. 


46. 


2.68. 


10. 


$ 1960. 


32. 15,168iJfii. 


2. $19.63. 


46. 


1.536. 


13. 


$4.50 gain. 


33. 2708. 


3. $107.52. 


47. 


1.536. 


14. 


$ 1.76. 


34. 920}|JJ. 


4. $8.29. 


48. 


55.272. 


16. 


704 pints. 


36. 870iJ?§f. 




49. 


.485. 


16. 


$679. 


36. 216iHf|. 


Page 264. 


60. 


4344. 


17. 


$15.66 gain. 




6. $122.75. 


61 


3.S0 


18 


$2.16. 
8 marbles. 


1. 39. 


t/x. 

62. 


960. 


xo. 

20. 


2. 11. 


Page 266. 


63. 


18. 


21. 


90 cents. 


3. 12. 


1. 34,876| av- 


64. 


3801. 


22. 


88 quarts. 


4. 88. 


erage ap- 


66. 


59.13. 






5. 181. 


plications. 


66. 


725.66. 


Page 275. 


6. 77. 


$245,468.65^ 


67. 


376.68. 


23. 


90 cents. 


7. 690. 


average 


68. 


334.508. 


24. 


558 pupils. 


8. 17. 


surplus. 


69. 


62.7. 


26. 


110 feet. 


9. 11. 


6. $4.45f. 


60. 


1.8. 


26. 


$1806. 


10. 123. 


6. 60^^jft:ctfi. 






27. 
28. 


20 cents. 
$ 2.48. 


Page 261. 


Page 267. 


Page 271. 


29. 


491 gills. 


11 1.^ 


6 1 22 995 


31 


$ 241.25. 
1968.5 yd. 






XX. J.O. 

12. 20. 


6. 293.056. 


vx. 

32. 


4. 


21H. 




7. 59.556. 


33. 


35.4 pounds 


. 6. 


m- 


Page 262. 


8. 404.529. 


34. 


1212.5 lb. 


6. 


95 cents.- 


1. $3. 


9. 390.732. 


36. 


2.64 tons. 






2. $3. 


10. 300.417. 


36. 


$3364.02. 


Page 276. | 


3. $550. 


11. 480.507. 


37. 


19 pints. 


7. 


$1.25. 


4. $1120. 


12. 939.186. 


38. 


.125 peck. 


8. 


22J yards. 


6. |105. 


13. 1180.106. 


39. 


$58.50. 


9. 


$80.50. 


6. 5 cents. 


14. 104.231. 


40. 


$1751.56i. 


10. 


1050 }iou]-s, 



ANSWERS. 

11. 33} hours. 17. 321} sq. ft. 21. 74. Page 283. 

13. 2J} miles. 18. 320 sq. ft. 22. 3/^. 1. f 

14. 1148.03. 19. 400 sq.ft. 23. ISJ}. 2. |J. 

15. 7i weeks. 20. 150 sq.ft. 24. 318. 3. f 

16. f 1.87i. 25. 4,1^. 4. }. 

17. ¥ 2.02. Page 279. 26. 22}. 5. |}. 

18. 254 hf. pt. 1. 10,937.5 sq. 27. 46f 6. }. 

19. 9717J}*. ft. 2S. 2437. 7. }}. 

2. 2}sq. yd. 29. 507f 8. J|. 

3. ^ sq. yd. 30. A- »• ♦• 
Page 277. 4. 117 sq. m. 10. }. 

1. 182 8q. in. 6. fl5. 11. }|. 

2. 153 8q. in. 6. 1 48.75. Page 282. 12. }. 

3. 126 8q. in. 7. f2.40. 1. 2,43. 

4. 345 sq. in. 8. 672 sq. rodp. 2. 3, 29. Page 284. 

13. 180 sq. in. 9. 30 sq. yd. 3. 2, 2, 2, 11. 3. f 

14. 144sq. in. 10. 4 sq. yd. 4. 2,3,3,5. 4. J}. 

15. 192 sq. in. 6. 7, 13. 6. f 

16. 360 sq. in. Page 280. 6. 2, 2, 23. 6. f^. 

17. 450 sq. in. 1. 22H. 7. 3. 31. 7. f . 

18. 1419 sq. in. 2. 12,^^- 8. 2,47 8. f 

19. 1180 sq. in. 3. 18|}J. 9. 6, 19. 9. ^. 

20. 2205 sq. in. 4. 48}}}. 10. 2, 2. 2, 2, 2, 10. }. 

6. 47tiV. 3. 11. A. 

Page 278. 6. 90}}. 11. 2, 2, 5, 5. 12. }. 

1. 168 sq. ft. 7. S^. 12. 2, 2, 2, 3, 6. 13. ^. 

2. 255 sq. ft. 8. 48}}. 13. 2, 3, 5. 7. 14. }. 

3. 209 sq. ft. 9. 103}. 14. 2, 2, 2, 2, 3, 16. ^. 

4. 345 sq.ft. 10. 99}}. 5. 

6. 288 sq. ft. 15. 2, 2, 2, 3, 3, Page 286. 

6. 348 sq. ft. Page 281. 5. 1. 120. 

7. 186 sq. ft. 11. 8}}. 16. 2, 2. 2, 2, 2, 2. 900. 

8. 186 sq.ft. 12. 6}}. 2,3,3. 3. 840. 

9. 300 sq. ft. 13. 38}. 17. 2, 2, 2, 3, 5, 4. 240. 

10. 300 sq.ft. 14. 17}}. 7. 6. 600, 

11. 423 sq. ft. 15. 19f 18. 2, 2, 2, 2, 2, 6. 48. 

12. 444 sq. ft. 16. 16}}. 2, 2, 3. 3. 7. 360. 

13. 308 sq. ft. 17. 24}}. 19. 2, 2. 2, 2, 2, 8. 231. 

14. 426 sq. ft. 18. 22}}. 2. 3, 3, 3. 9. 720. 
16. 386 sq. ft. 19. 6262}}. 20. 2, 2, 2, 2, 2, 10. 420. 
16. 843 sq. ft. 20. 199}}. 3, 3. 7. 



ANSWEBS. 

1. 16H. 8. 532 bags. 2. 105ff 14. 3f 

^' ^**. Page 290. ^' ^^'^**- ^^' 2'*' 

3. 66^. ^ 52.272 acres. ** ^^^H- 1^. 3. 

*• f »; 10. 26.100 860. ^- 219Jf. 17. 42. 

*• ^^A- 11. $6 35 «• 344,%. 18. 3i|. 

6- 2^. 12. ino* 7. 213}^. 19. J. 

7. 82H. 13 20J yards. »• 16««t. 20. f 

8. lOliMAr. 14. SOcte. 16 A. »• ^^O^A- 21- A- 
»• 41A^. 16. 68 marbles. ^^' 342JWV. 22. ^. 

10. 23^. 17. 80^^^^ 23. 57f 

18. f 119.46. Page 297. 24. 41}. 

Page 287. ^^ gg, ^^^j^ 3. 36 days. 26. 47tt. 

^1- ^A- 20. f 6 90 *• 6»^»g«- 26. 22^. 

12. 9j^. 6. 12.99. 27. lOJ. 

13. 85^^. Page 293. 6. $ 78. 28. 9^. 

14. 74f}. 1. f 581,812.541,- 7. f2844. 29. llf. 
16. 79}^. 985.20. 8. |1.50. 30. 15(. 

16. 223^ 2. 3,417,600 9. fl2. 31. 3J. 

17. 471t%. acres. 10. f 147.60. 32. }J. 

18. lOiiyjfty. 11. 1704. 33. H- 

19. 43H- Page 294. 12. 36 days. 34. 5^. 

20. 9y{Hhr- 3. $2480. 36. 5^. 

21. ^. 6. 156 pounds. Page 298. 36. 178f 

22. ^. 7. f422. 13. f2.31. 37. 19H. 

23. 17^. 8. 14,688 ounces. 14. 60 days. 38. 7ft. 

24. 6|^. 10. 3 cents. 16. 87^ cents. 39. 2}. 
26. 13f 40. lA. 

26. 674}. 1. $4,532,088.68. Page 29a 

27. 1^. 1.* 64. Page 301. 
28.^ 3. Page 295. 2. 96. 1. 10. 
29.*1036f 2. 2561 gal. Iqt. 3. «. 2. f 

30. 8^. Ipt. 4. ft- 3. 23J. 

3. 1 25.74 lost. 6. }. 4. 3}. 

Page 289. 6. $524,470,971.- 6. 246. 6. ^. 

1. 19} cents. 05. 7. 436. 6. ^. 

2. 75cente. 7. $3.33f 8. 2221f 7. A- 

3. 416} miles. 8. $2600. 9. 3115^. 8. 2f 

4. 2. 9. $1017.25. 10. 15. 9. }f. 
6. $5. 11. 9. 10. ^. 

6. $107.48. Page 296. 12. 1}. 11. 1^. 

7. i. 1. 135. 13. 115. 12. f. 







ANSWERS. 

• 








13. If 


Page 307, 


Page 313. 


4. 


27. 


14. 2f . 


1. 


1 2.43i. 


4. 


53 hours 20 


6. 


72.96. 


16. }. 


2. 


1 ft. 3 in. 




minutes. 


6. 


10.8. 


16. A. 


3. 


10| pounds. 


6. 


$4044.63. 


7. 


81.666. 


17. 6. 


4. 


^. 




$ 2.36. 1 


8. 


47.25. 


18. i 


6. 


60 cents. 




$ 2.26. [ 


9. 


24. 


19. ^. 


6. 


96 hours. 




$2.15. J 


10. 


124.962. 


20. ^. 


7. 


$1.14. 


6. 


$5,400,000. 






21. f 


8. 


30 days. 














22. A 


9. 


1 76.25. 


3. 


930,435,246 


Page 319. 


23. 3H. 








pieces. 


11. 


112. 


24. 2A. 


Page 308. 


4. 


10,209,990 


12. 


336. 


25. ^^. 


10. 


32 days. 




pieces. 


13. 


445.9. 


26. 2^Vt. 


11. 


6 yards. 


7. 


$320. 


14. 


120. 


27. IH. 


12. 


1,260,000 


8. 


$1.33tV,. 


16. 


26.748. 


28. 1^. 




cu. ft. 






16. 


372.6. 


29. 1^. 


13. 


1 7.50. 


Page 314. 


17. 


473.184. 


30. 3f 


14. 


90 cents. 


1. 


29 pupils. 


18. 


222. 


31. 6J. 


16. 


964 pounds. 


2. 


f 


19. 


10.92. 


32. 4^. 


16. 


60 cents. 


4. 


1 255.93}. 


20. 


15,701.67 


33. 17^. 


17. 


31} cents. 


6. 


8. 


21. 


32. 


34. 17f 


18. 


if 


6. 


m- 


22. 


3.2. 


35. SOif. 


19. 


$161. 


7. 


f 


23. 


700. 


36. 30^. 


20. 


Twice as old. 


8. 


J- 


24. 


40. 


37. 5f. 


21. 


37f 


9. 


i»A- 


26. 


40. 


38. 33^. 


22. 


$ 1430. 


10. 


$45. 


26. 


2. 


39. 37J. 


23. 


2 days. 






27. 


3.2. 


40. 6f 


24. 


^' 


Page 315. 


28. 


30.6. 


41. 101,1^. 


26. 


$160. 


Carriages, 


29. 


200. 


42. 2,Wf 






2,698,526. 


30. 


144. 




Page 311. 


Equestrians, 


31. 


32,000. 


Page 305. 


1. 


$ 161.85. 


132,137. 


32. 


121. 


7. If 


2. 


$ 27.36. 


Pedestrians, 


33. 


13,500. 


8. ?ia. 


3. 


$ 35.96. 


13,730.597. 


34. 


12.6. 


9. lOf 


4. 


$54.95. 


Total, 


36. 


42.1. 


10. 4. 






16,567,956. 


36. 


15,100. 


11. 59J. 


Page 312. 






' 37. 


1510. 


12. fltt. 


5. 


$ 78.27. 


Page 318. 


38. 


151. 


13. m- 






1. 


80. 










14. 1^. 


3. 


$ 882,258.65. 


2. 


80. 


Page 320. 


16. 4:^. 


4. 


$4,211,587.67. 


3. 


28.8. 


39. 


21. 
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40. 21. 

41. 21. 

42. 21. 

43. 240. 

44. 300. 
46. 3.6. 

46. 12.360. 

47. 122.6. 

48. .016. 

49. 400. 

60. .007. 

61. 47. 

62. .064. 
68. 13.5. 

64. 43647.89+. 

66. 2.384+. 

66. .264+. 

67. 20.001 + . 

68. 4.405+. 

69. 24.8. 
60. 2.634+. 

Page 321. 

4. .812. 

6. .105. 

6. 1.06. 

7. .143. 

8. .025. 

9. .044. 

10. .05625. 

11. .105. 

12. .288. 

13. 36.4. 

14. .088. 
16. .605. 

Page 323. * 

1. 1562.68. 

2. 105.45 sq. 

rods. 

8. 14 rods. 



4. 420.168+ 
marks. 
6. 103.771. 

6. 2699.73. 

7. 77.7. 

8. .3. 

9. 18641b. 
10. 62.832 m. 



8. 61. 

4. 540. 

6. 7}}. 

7. 4^ pounds. 

Page 324. 

8. $ii 

9. 12 days. 

10. 14 yr. 1 mo. 

11. 6 miles. 

12. $1.92. 

13. 87i. 

14. 15.86. 

Page 325. 

2. 5,026,101. 

3. 1,359,908. 

4. 9319f|f 
6. 2f yards. 

6. $12.40. 

7. 1 mile. 

8. $2.58. 

Page 327. 

1. 17 days. 

2. ^ week. 

3. $216. 

4. 5400 min. 
6. 5 da. 15 hr. 

6. 18 hours. 

7. 9 hr. 36 min. 



a $28. 

9. 82 cents. 

10. 4 lb. 10 oz. 

11. 6 bn. 1 pk. 

5qt. 

12. 4 gallons. 
1} pints. 

13. $3.05. 

14. 9 ba. 1 qt. 



16. 63.360 in. 

16. 924 feet. 

17. 14.080 rails. 

18. 3840 steps. 

19. 55 minutes. 

20. 15hr.l7min. 
14 hr. 18 min. 

21. 276 ounces. 

22. 169,5601b. 

23. 151 quarts. 

24. 360 pints. 
26. 127 pints. 

26. Ill pecks. 

27. 391 quarte. 

28. 1344 pints. 

29. 47,520 yd. 

30. 91 yards. 

31. 10 da. 10 hr. 

32. 12 T. 1124 

lb. 

33. 100 rods. 

Page 329. 

34. 109 gal. 2 

qt. 

36. 6 yd. 1 ft. 

36. 5mi. 50rd. 

37. 5 wk. 1 da. 

38. 9 bu. 1 pk. 



89. 19 lb. 11 OS. 

40. 61 yr. 11 mo. 

41. 25 ft. 2 in. 

42. 105 min. 57 

sec. 

43. 50 years. 

44. 35wk. 2da. 
46. 13 miles. 

46. 60 yards. 

47. 50 gal. 2 qt. 

48. 13 pk. 2 qt. 

49. 74bu. Ipk. 

60. 50 quarts. 

61. 50 quarts. 

62. 74bu. Ipk. 

63. 48 pk. 3 qt. 

64. 146 gallons. 
66. 200 yards. 

66. 63 mi. 175 

rd. 

67. 77wk.lda. 

68. 72yr. 6mo. 

69. 81 min. 10 

sec. 

60. 113 feet 

61. 6 ft. 5 in. 

62. 22 min. 43 

sec. 

63. 6 yr. 2 mo. 

64. 31wk.5da. 
66. 6 mi. 177 

rd. 

Page 330. 

66. 14 yd. 2 ft. 

67. 145 gal. 3 

qt. 

68. 24 pk. 2 qt. 

69. 84 bu. 8 pk. 

70. 68 quarts. 

71. 43qtlpi 









AITSWERS. 






S 


72. 


10 min. 7 


Page 334. 


4. 


.78125. 


43. 


1167.3946. 




86C. 


1. 


10,061.280 


5. 


.265625. 


44. 


883.2429. 


73. 


17 yr. 5 mo. 




minutes. 


6. 


.1875. 


45. 


2759.5755. 


74. 


24 wk. 3da. 


2. 


? 6336.12. 


7. 


.006. 


46. 


2283.9171. 


75. 


7 mi. 65 rd. 


3. 


7609 cords. 


8. 


.03125. 


47. 


314.7032. 


76. 


25 yd. 1 ft. 


4. 


$6934.89+. 


9. 


.00525. 


48. 


1013.0418. 


77. 


64 gal. 2 qt. 


5. 


$ 1833.72. 


10. 


.0035. 


49. 


639.7105. 


78. 


24 bu. 3 pk. 


6. 


? 70.20 


11. 


.24. 


50. 


49.21619. 


79. 


37 qt. 1 pt. 


7. 


$608. 


12. 


.056. 


51. 


563.7625. 


80. 


9 bu. 1 pk. 


8. 


$ 101,790. 


13. 


2.875. 








4qt. 


9. 


3192; 45. 


14. 


2.9375. 


Page 339. 


81. 


2. 


10. 


$ 1200. 


15. 


.044. 


52. 


188.26. 


82. 


5. 


11. 


1.955 yards. 


16. 


.0016. 


53. 


288.3623. 


83. 


8. 


12. 


7960. 


17. 


5.859375. 


54. 


999.999. 


84. 


9. 


13. 


? 2.35f . 


18. 


.1015625. 


55. 


13.615. 


86. 


10. 






19. 


.00390625. 


56. 


184.7569. 






Pi 


2ge 335. 

$ 2.56. 


20. 
21. 


.013671875. 
.0009765625 


57. 
58. 


15.0885. 
1999.96875. 


1. 


378 8q. yd. 


Ft 

14. 


2. 


378 sq. yd. 


15. 


18 pounds. 






59. 


113.1§91. 


3. 


6 sq. yd. 


16. 


327 feet. 


Page 338. 


60. 


17.84375. 


4. 


893 sq. yd. 


17. 


$17.88. 


22. 


480- 


61. 


1503.5975. 


5. 


5963 sq. yd. 


19. 


62 days. 


23. 


A. 


62. 


79.2. 


6. 


396 sq. yd. 


20. 


$2.81. 


24. 


A^. 


63. 


.045264. 


7. 


288sq. yd. 


21. 


$2. 


25. 


ii. 


64. 


1850.3125. 


8. 


36 sq. yd. 


22. 


48 geogra- 


26. 


-h' 


65. 


4.566. 


9. 


240 sq. yd. 




phies. 


27. 


m- 


66. 


.13875. 


10. 


36 sq. yd. 


23. 


96. 


28. 


f 


67. 


.009438. 










29. 


*• 


68. 


6.3784. 






Page 336. 


30. 


1^- 


69. 


16.93542. 


Page 331. 


24. 


$ 340.30. 


31. 




70. 


.45953125. 


13. 


420 sq. in. 


25. 


21 bushels. 


32. 


*• 


71. 


45.78644. 


14. 


32 sq. yd. 


26. 


11,608 hot. 


33. 


jiiu- 


72. 


25.327+. 


15. 


256 sq. yd. 


27. 


192 pou^ds. 


34. 


78 
2 000- 


73. 


81519.856+. 


16. 


1500 sq. ft. 


28. 


$ 72.06. 


35. 


M- 


74. 


.222+. 


17. 


270 sq. ft. 


29. 


6. 


36. 


10800- 


75. 


.321+. 






30. 


60. 


37. 


m- 


76. 


88.4507+. 










38. 


A 

32- 


77. 


23.328+.- 


Page 332. 


Page 337. 


39. 


A- 


78. 


2626.595+. 


18. 


96 sq. in. 


1. 


.00125. 


40. 


iij5- 


79. 


.2025+. 


19. 


72 cents. 


2. 


.025. 


41. 


T*^. 


80. 


.0655+. 


20. 


$40. 


3. 


.08. 


42. 


304.134. 


81. 


16.841+. 
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82. 544.382+. 

83. 9.245+. 

84. 5.343+. 
86. .0438+. 

86. 60.331+. 

87. 304.977+. 

88. 15.472+. 

89. 17.426+. 

90. 74.3802+. 

91. 88.537+. 

Page 340. 

1. .034375. 

2. 1200. 

3. 407,294|^J. 

4. 70,234.730,841. 

Page 341. 

5. 1444.75. 

6. 6. 

7. .2955. 



1. $152.50. 

2. $7.22. 

3. $136.08. 

4. $836.02f 

5. $12.75. 

6. $2392.39. 

7. $111.45. 

8. $26.23i. 

9. $157.50. 

10. $31.50. 

11. $579.72. 

12. $47.41. 

13. $546.48. 

14. $1129.11. 

15. $644.62. 

Page 342. 

16. $433.07. 

17. $1787.95. 



18. $125.66. 

19. $1580.25. 

20. $35.40. 

21. 9.96. 

22. .0002075. 

23. 2.292. 

24. 26. 

25. 9.2. 

26. 900. 

27. 5.67. 

28. .01008. 

29. .33375. 

30. .04376. 

31. J. 

32. |. 

33. i. 

34. f 

35. jijf, 

36. ^. 

37. A. 

38. i. 

39. jfy. 

40. ^. 

41. iJ. 

42. A. 



Page 343. 

4. 5229 miles. 

5. J cent. 

6. $ 1,303,095.17. Page 348. 



3. 1860 8q. in. 

4. 4788 sq. in. 

5. 31,1048q.in. 

6. 14,256 sq. in 

7. 810 sq. in. 

8. 5980 sq. in. 

9. 6264 sq. in. 

10. 8424 sq. in. 

11. 432 sq.ft. 

12. 12 sq.ft. 

13. 432 sq.ft. 

14. 12 sq.ft. 

15. 14 sq.ft. 

16. 12 sq. ft. 

17. 14 sq.ft. 

18. 437i sq.ft. 

19. 14 sq. ft. 

20. 1755 sq.ft. 

21. 450sq. yd. 

22. 20 sq. yd. 

23. 108sq. yd. 

24. 15 sq. yd. 

25. 18 8q. yd. 

26. 24sq. yd. 

27. 5^ sq. yd. 

28. 3i}Bq. yd. 

29. 7isq.yd. 

30. 90 sq. yd. 



7. 38 clerks. 

Page 344. 

8. $1914.65. 

9. 34,888 pack- 

ages. 



1. 270 sq. ft. 

2. 5 lb. 14 oz. 

3. $127.32. 

4. 20 centfi. 

6. A 



10. 21,781.53696. 7. Jf- 

8. 4581^ sec. 
Page 345. 

1. 1512 sq. in. Page 349. 

2. 1278 sq. in. 9. 216. 



10. 29. 

11. $6000. 

12. 6 hr. 49 min. 

45 sec. A.M. 

13. A. $3600; 
B, $ 2400. 

14. $1.35. 

15. 45 sq. yd. 

16. Increased t^. 

17. $12. 

18. 360 oranges. 

19. $68.40. 

20. $750. 

Page 350. 

1. $15,373.84. 

2. $15,697.16. 

3. $40,525.88. 



349,129 
pupils. 



Page 351. ' 

1. 4f| bushels. 

2. $13,691.16. 

3. Tea, 3555^ 
lb.; coffee, 6000 lb.; 
sugar, 37,012^ lb. ; 
$ 4,080 remaining. 

4. 68.814951b. 
6. Lost$45.97i 

6. $94.61. 

7. $70.20. 

8. 24.75 tons. 

9. 204.0278267. 

Page 352. 

1. 233.675. 

2. 64,725. 

3. 101,537J. 

4. 216,100. 
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11 


5. 


1,015,375. 


24. 301.392. 


4. 


97**. 


43. 43}. 


6. 


2,336.750. 


26. 474.300. 


5. 


206}tt. 


44. 5^, 


7. 


23,367i. 


26. 385,600. 


6. 


240tt. 


45. 49A. 


8. 


701,025. 


27. 1,497,300. 


7. 


152^. 


46. T%. 


9. 


432,200. 


28. 2.300,400. 


8. 


211A. 


47.* }. 


10. 


243,300. 


29. 324,000. 


9. 


829H. 


48. 3*. 


11. 


428,400. 


30. 2,984,800. 


10. 


224^. 




12. 
13. 


80,250. 
185,100. 








Page 361. 

2» jio- 


1. 154.659.- 


Page 360. 


14. 


129,000. 


886.61. 


11. 


18*. 


.046875. 


16. 


230,400. 




12. 


75}*. 


3. .000000140028. 


16. 


21,100. 


Page 355. 


13. 


36*. 


4. 1872.87. 


17. 


525,500. 


2. $145,543,- 


14. 


30**. 


6. 63V. 


18. 


145,312J. 


810.71. 


15. 


49ff. 


6. .09375 bu. 


19. 


24,062}. 


6. 169.75. 


16. 


42H. 


7. 11 J pounds. 


20. 


1,828,500. 


6. 12 pages. 


17. 


37^. 


8. ? 22.612.50. 






7. f 13,614.07. 


18. 


681tt. 


9. $4.05. 


Page 354. 


8. i. 


19. 


IW 


10. $296.25. 


1. 


107,136. 




20. 


228jftr. 


11. $968.88. 


2. 


604,665. 


Page 358. 


21. 


17«. 


12. $20.16. 


3. 


96,145. 


2. 42 gal. 2 qt. 


22. 


3*. 


13. $7335. 


4. 


494,312. 


8. 637 gal. 2 qt. 


23. 


210f. 


~ 14. ^HIq. 


6. 


473,484. 


4. 25,000 timefr. 


24. 


52^. 


16. A- 


6. 


191,597. 


6. 9} yards. 


25. 


15f. 


16. 560.22 yards. 


7. 


410.896. 


6. 1501 min. 


26. 


3A. 




8. 


1,297.479. 


7. 66 days. 


27. 


248. 


Page 362. 


9. 


347,332. 


8.41 hr. 15 min. 


28. 


84*. 


17. $7.96. 


10. 


1,301,234. 


9. 1440 steps. 


29. 


^. 


18. .04. 


11. 


113,542. 




30. 


83J. 


19. $676. 


12. 


73,350. 


Page 359. 


31. 


H- 


20. $6. 


13. 


132,790. 


10. 80 rods. 


32. 


3f. 


21. Gained $8. 


14. 


110,808. 


11. 1^ min. 


33. 


1384}. 


22. 21 clerks. 


16. 


101.085. 


12. 4gal.lqt.lpt.34. 


19}f 


23. 1280 sheep. 


16. 


852,120. 


13. 8 hr. 43 min. 


36. 


8^. 


24. 4 boxes. 


17. 


73.072. 


14. 2 ba. 3 pk. 


36. 


2AV. 


26. H- 


18. 


325.815. 


5qt. 


37. 


2H. 


26. $45. 


19. 


167.892. 


15. 75 rods. 


38. 


5H. 


27. $1033.06. 


90 


304,856. 




39. 


* 


29. 31} cents. 


AiV. 




21. 


169.344. 


1. 109,3^. 


40. 


}. 




22. 


212,175. 


2. 25^. 


41. 


31^. 


Page 363. 


23. 


710,046. 


3. 146^. 


42. 


5tt. 


30. .0002009877. 
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31. 82. 

32. 31 yean. 

33. 21|}}. 

34. $108. 

36. 399 yr. 2 mo. 
17 da. 

36. 219 hats. 

37. 7 years. 

38. $999. 

39. .00012. 

40. $3. 

41. $110. 

42. 63 miles. 



Page 364. 

1. 777 ounces. 

2. 190 yards. 

3. 3520 yards. 

4. 89 hours. 

6. 1455 seconds. 

6. 17,6751b. 

7. 180 quarts. 

8. 600 pints. 

9. 79 pecks. 

10. 632 quarts. 

11. 621b. 8 oz. 

12. 62 1b. 8 oz. 

13. 2 ft. 4 in. 

14. 2 ft. 3 in. 

15. 3 qt. 1 pt. 

16. 2 qt. 1 pt. 

17. 1 pk. 7 qt. 



Page 365. 

1. 47,789f 

2. (a) 14.75605 ; 
(6) 5999.25. 

3. 598 bu. 3 pk. 

4. 15}. 



5. 4 weeks. 

6. 34 cords. 

7. $357.50. 

Page 366. 

1. 60 lb. 15 oz. 

2. 11 yards. 

3. 21 da. 13 hr. 

4. 28 min. 14 

sec. 
6. 4 T. 13141b. 

6. 123gal.lqt. 

Ipt. 

7. 185pk.5qt. 

8. 46 bu. 1 pk. 

9. 5 weeks. 
10. 990 inches. 

Page 367. 

1. 44 lb. 9 oz. 

2. 23 yd. 1 ft 

3. 14 hr. 14 

min. 
26 min. 

sec. 
4 yd. 2 

ioin. 

6. 28 gal. 2 qt. 

7. 18 bu. 3 pk. 

8. 4 pk. 2 qt. 

9. 12 weeks. 
10. 16 T. 904 lb. 



4. 



6. 



13 



ft. 



1. 3 lb. 9 oz. 

2. 5 yd. 2 ft. 

3. 7 hr. 10 min. 

4. 33 min. 45 

sec. 

6. 1 ft. 4 in. 

6. 18 gal. 2 qt. 

7. 21 bu. 3 pk. 



8. 3 quarts. 

9. 1 wk. 3 da. 
10. 4 T. 912 lb. 

Page 368. 

1. 42 days. 

2. 12 days. 

3. 28 days. 

4. 56 men. 

5. 33 horses. 

6. 18 lines. 

7. 900 steps. 

8. 3072 bricks. 

9. 11 hours. 

10. 77 cents. 

11. 12 days. 



13. 6 hr. 27 min. 

14. 5 bu. 1 pk. 

15. 5 min. 13 sec. 

16. 2 yd. 2 ft. 

17. 1 ft. 11 in. 

18. 8 T. 1234 lb. 

19. 2 wk. 6 da. 

20. 4 yd. 2 ft. 3 

in. 

21. 4. 

22. 6. 

23. 8. 

24. 9. 

25. 7. 

26. 9. 

27. 8. 



Page 369. Page 371. 

1. 168,932. 28. 12. 

6. 15 hr. 16 29. 15. 

min. 21^T 30. 13. 

sec. 31. 16. 

6. $40. 32. 11. 

7. 6.0625. 33. 18. 



Page 370. 

8. $130. 



1. 371b.5oz. 

2. 22 hr. 10 

min. 

3. 49 T. 835 lb. 

4. 69bu. 3pk. 

5. 14wk. 2d. 

6. 21yd. 2 ft. 

7. 73 minutes. 

8. 19 gal. 2 qt. 

9. 22 feet. 

10. 9 yards. 

11. 4 lb. 9 oz. 

12. 3 gal. 2 qt. 



1. 1125 sq.ft. 

2. 432 sq.ft. 

3. 48 8q. yd. 

4. 12 8q. yd. 
6. 13 sq. yd. 

6. 44 sq. yd. 

7. 7975 sq.ft. 

Page 373. 

1. $548.80. 

2. $37.46. 

3. $72. 

4. $187.60. 

5. $137.10. 

6. 11 pupils. 

7. $480. 
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Page 374. 


16. 


$ 2.55. 


6. 


497^ min 


. 9. 


300.04; 


8. 1333. 


16. 


$56.25. 


6. 


$ 247.50. 




6.568}. 


9. 3 words. 


17. 


$49.02. 


7. 


135 pounds 


. 10. 


1^ oranges. 


10. 60 cents. 


18. 


$3.99. 


9. 


23 tons. 


11. 


502} days. 




19. 


$95.02. 


10. 


231 pinte. 


12. 


$ 5833.33}. 


Page 375. 


20. 


$96.58. 










2. 1 1.331. 


21. 


$ 23.20. 






Page 385. 


3. 1650. 


22. 


$189. 


Page 381. 


13. 


1360 pounds. 


4. .000007. 


23. 


$568. 


1. 


121}. 


14. 


2178 feet. 


6. 4.976. 


24. 


$225. 


2. 


210}. 


15. 


$52.50. 


6. 2633.0046. 


25. 


$ 589.60. 


3. 


88}. 


16. 


$ 1.12. 


7. f6.76. 


26. 


$51.30. 


4. 


331t^. 


17. 


$ 4.50. 


8. 66 cents. 


27. 


$ 62.40. 


6. 


139^. 


18. 


$52}. 


9. 4 quarts. 


28. 


$320. 


6. 


118f 


19. 


$379.50. 


10. 160 acres. 


29. 


$ 133.25. 


7. 


591A. 


20. 


2880 tiles. 


11. 6| hours. 


30. 


$ 52.92. 


8. 


382^. 


21. 


$15,000; 


12. f 


31. 


$ 13.50. 


9. 


247}f 




$350. 


13. ^; A; 


32. 


$ 2.75. 


10. 


263}. 


22. 


f. 


A; 16%. 


33. 


$55. 


11. 


5*. 


23. 


$877.22. 








12. 


13t*T7. 


24. 


724 bushels. 


Page 376. 






13. 


21}. 


26. 


$ 1828.50. 


1. $27.56. 


Page 379. 


14. 


81f 






2. $31.40. 


4. 


37J sq. yd. 


15. 


12}}. 


Page 386. 


3. $18.99. 


6. 


900 sq. ft. 


16. 


iiH. 


26. 


31 pounds. 


4. $46.62. 


6. 


2 sq. ft. 


17. 


12f 


27. 


5} miles. 




7. 


3f sq. ft! 


18. 


72A. 


28. 


A- 


Page 378. 


8. 


8} sq. ft. 


19. 


30A. 


29. 


3240 biuhels. 


1. $11.46. 


9. 


13} sq. ft. 


20. 


40}}. 


30. 


$360. 


2. $29.10. 


10. 


8100 sq. ft. 










3. $18.77. 










Page 387. 


4. $11.37. 


Page 380. 


Page 383. 


1. 


2**. 


5. $21.87. 


11. 


5062} sq. ft. 


1. 


ll7}Hyd. 


2. 


liW- 


6. $7.47. 


12. 


7} sq. ft. 


2. 


$3000. 


3. 


A- 


7. $3.99. 


13. 


750 sq. ft. 


3. 


$27.56. 


4. 


6i- 


8. $22.26. 


14. 


61} sq. ft. 


4. : 


$244}. 


6. 


H- 


9. $6.08. 


15. 


308} sq. ft. 


6. 1 


f5.83}. 


6. 


«• 


10. $7.46. 










7. 


mi- 




11. $87.99. 


1. 


38^ cents. 


Page 384. 


8. 


H- 


12. $6.30. 


2. 


$ 10.04. 


6. : 


$87. 


9. 


1. 


13. $13.42. 


3. 


18 yd. 2 ft. 


7. 


rfr; f 


10. 


15. 


14. $64.97. 


4. 


3520 rails. 


8. \ 


( 4.42. 


11. 


3.679+. 
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12. 


.005. 


15. 


7 gal. 3 qt. 


46. 


10 yd. 1 ft. 


4. 


40 da. 19 hr. 


13. 


.004375. 




Ipt. 




1 in. 




55 min. 


14. 


3.78. 


16. 


34 gal. 2 qt. 


47. 


54 gallons. 


6. 


186 gal. 3 qt. 


16. 


102.390561. 




Ipt. 


48. 


2 mi. 236 rd. 


6. 


22 hr. 30 


16. 


19,700. 


17. 


17 gal. 1 qt. 
Ipt. 


49. 


39 gal. 3 qt. 
Ipt, 




min. 28 
sec. 


Page 388. 


18. 


42 gal. 3 qt. 


50. 


2 miles. 


7. 


18 T. 862 lb. 


17. 


.125; 8. 


19. 


15 gal. 3 qt 






8. 


9 wk. 1 da. 


18. 


90. 


20. 


88 gal. 3 qt. 


Page 391. 


9. 


53 mi. 294 


19. 


1.36. 




ipt. 


1. 


.0015 T. 




rd. 


20. 


.26285. 






2. 


zh day. 


10. 


76 yr. 8 mo. 










s 


45 minutes. 
45 minutes. 


11 


866 T. 899 
lb. 


1. 


A. 


Page 390. 


o. 

4. 


XX. 


2. 


A. 


21. 


633 inches. 






12. 


140 lb. 3 oz. 


3. 


m- 


22. 


7594 yards. 


Page 392. 


13. 


38 hr. 40 


4. 


». 


23. 


2391 quarts. 


6. 


.00625 day. 




min. 2 sec. 


6. 


tt. 


24. 


2507 ounces. 


6. 


1 76.87i 


14. 


180 gal. 3 qt. 


6. 


H. 


25. 


2271 inches. 


7. 


3 T. 1504 lb. 




Ipt. 


7. 


A. 


26. 


611 quarts. 


8. 


$46.87. 


16. 


137 yd. 7 in. 


8. 


m 


27. 


192 feet. 


9. 


14 T. 1244 


16. 


194 mi. 183 


9. 


f 


28. 


510 pints. 




lb. 




rd. 


10. 


f 


29. 


102 quarts. 


10. 


a yard. 


17. 


128 yr. 4 mo. 


11. 


A. 


30. 


34,369 lb. 


11. 


.890625 bu. 




21 da. 


12. 


2Z65* 


31. 


54,960 sec. 


12. 


3 pk. 6 qt. 


18. 


36wk. 5hr. 






32. 


827 hours. 


13. 


75 cents. 


19. 


22 hr. 24 


Page 389. 


33. 


120 hours. 


14. 


$6.86.. 




min. 22 sec. 


1. 


131 pints. 


34. 


165 yards. 


16. 


2 qt. 1 J pt. 


20. 


17 bu. 4 qt. 


2. 


220 pints. 


35. 


40 ounces. 


16. 


T«r. 






3. 


128 pints. 


36. 


52 yd. 4 in. 


17. 


208* 






4. 


129 pints. 


37. 


29 lb. 11 oz. 


18. 


1 bu. 1 pk. 


Page 394. 


6. 


279 pints. 


38. 


22 bn. 3 pk. 




Iqt. 


21. 


17 lb. 7 oz. 


6. 


252 pints. 




Iqt. 


19. 


.885 day. 


22. 


3 bu. 2 pk. 


7. 


77 pints. 


39. 


6da.35min. 


20. 


5280 feet. 




5qt. 


A 


85 pints. 
217 pints. 


40 


2 T. 972 lb. 

3 mi. 12 rd. 






23. 


7 yd. 2ft. 7 
in. 


%^9 

9. 


41. 


1. 


46 lb. 7 oz. 


10. 


39J pints. 


42. 


14 gal. 2 qt. Ipt. 2. 


43 bu. 2 pk. 


24. 


10 da. 9 hr. 


11. 


39 gal. 


43. 


2hr.38min. 




Iqt. 




20 min. 


12. 


19 gal. 3 qt. 




3 sec. 






26. 


3 gal. 2 qt. 


13. 


51 gal. 


44. 


27 bu. 1 pk. 


Page 393. 




Ipt, 


14. 


162 gal. 3 




5qt. 


3. 


34 yd. 2 ft. 


26. 


13 hr. 44 




qt. 


45. 


93 lb. 7 oz. 




6 in. 




min. 30 Bee. 



ANSWERS. 
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27. 246 T. 1676 lb. 

28. 11 wk. 16 hr. 

29. 15 mi. 311 rd. 

30. 11 yr. 3 mo. 

31. 16 lb. 12 oz. 

32. 8 bu. 3 pk. 6 

qt. 1 pt. 

33. 8 yd. 1 ft. 9 in. 

34. 12 da. 23 hr. 

45 min. 

35. 56 gal. I pt. 

36. 67 yr. 6 mo. 

37. 42 mi. 245 rd. 

38. 38 T. 5461b. 

39. 161b. 12 oz. 

Page 395. 

40. 38 wk. 3 da. 

17 hr. 

41. lOgal. Iqt. 1 

pt. 

42. 17 hr. 24 min. 

35 sec. 

43. 8 yd. 1ft. 10 in. 

44. 57bu. Iqt. 

45. 38 da. 18 hr. 

55 min. 

46. 13 ba. 1 pk. 6 

qt. 

47. 16 gal. 2 qt. 1 

pt. 

48. 6 hr. 29 min. 

40 860. 

49. 3 lb. 10 oz. 

50. 25 bu. 1 pk. 7 

qt.- 

51. 27 ba. 3 pk. 4 

qt. 
62. 76 gal. 3 qt. 1 

pt. 
53. 301b. 8 oz. 



64. 16 hr. 16 78. 

min. 15 79. 

sec. 80. 

66. 138bu.2pk. 81. 

2 qt. 82. 

66. 224 gal. 3 qt. 

1 pt. 83. 

67. 202 pounds. 

68. 5 hr. 1 min. 84. 

57 sec. 

69. 7 bu. 6 qt. 85. 

60. 9 gal. 2 qt. 

1 pt. 86. 

61. 54 years. 

62. 94wk.6da. 87. 

63. 74 T. 500 lb. 88. 

64. 77 yards. 

66. 65 mi. 160 89. 
rd. 

66. 1 da. 14 hr. 90. 

18 min. 91. 

92. 
Page 396. 

67. 1323 gal. 93. 

68. 4 bu. 2 pk. 

4 qt. 94. 

69. 2 hr. 34 min. 

5 sec. 95. 

70. 94wk.3da. 96. 

20 hr. 

71. 20 bu. 2 pk. 97. 

7qt. 

72. 73 yd. 2 ft. 98. 

3 in. 99. 

73. 21 days. 100. 

74. 54 yr. 10 

mo. 

75. 41 gal. 1 qt. 101. 

76. 5 lb. 3 oz. 

77. 7 ounces. 



3 quarts. 102. 

I bu. 1 pk. 

Ihr. lOmin. 103. 

5 lb. 13 oz. 

18 bu. 3 pk. 104. 

7qt. 
16 yd. 2 ft. 105. 

9 in. 

II da. 6 hr. 106. 
19 min. 

93 gal. 3J 
qt. 



11 gal. 1 qt. 

Ipt. 
22 bu. 2 pk. 

2qt. 
17 yd. 1 ft. 

9 in. 
31 mi. 108 

rd. 4 yd. 
25 da. 23 hr. 

48 min. 



5 hr. 35 min. 

5 sec. 
22 T. 825 lb. 
2wk.4da.4 

hr. 48 min. 
18 mi. 180 

rd. 
5 yr. 9 mo. 
13 bu. 3 pk. 

6qt. 
25 gal. 2 qt. 

Ipt. 
33 min. 33 

sec. 

2 wk. 5 da. 
12 hr. 

5 yd. 6 in. 
7 bu. 2 pk. 

Iqt. 
1 da. 6 hr. 

49 min. 

3 qt. 1 pt. 
2yd.2ft.2in 
10 wk. 2 da. 

18 hr. 15 
min. 
50 hr. 50 
min. 50 
sec. 



Page 397. 

108. 13 gal. 1 pt. 

110. 17 lb. 3 oz. 

111. 4 T. 9601b. 

112. Imi. llOrd. 

113. 3 yr. 6 mo. 

114. 12bu.3pk. 

2Jqt. 
116. 17 yd. 4 in. 

116. 5 hr. 20 min. 

10 sec. 

117. 18 gal. 1 qt. 

Ipt. 

118. 3 da. 5 hr. 

20 min. 

119. 14 T. 110 lb. 

120. 16 yd. 2 ft. 

11 in. 

121. 14 gal. 3 qt. 

IJpt. 

Page 399. 

1. 1 hr. 18 min. 

17 sec. 

2. 25 bu. 3 pk. 

4qt. 

3. 3} inches. 

4. 2 pk. 6 qt. 
6. 14 mi. 17 rd. 
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6. 10 hr. 28 

roin. 

7. 1ft. lOJin. 

8. 4br. 43min. 

30 sec. 

9. 27 min. 10 

8GC. 

10. $37.50. 

11. 91} cents. 

12. 202i miles. 



Page 403. 

1. 1129f 

2. 10,665. 

3. 8077T>t- 

4. 28,813f 
6. 31,523J. 

6. 61,903^^. 

7. 206.783^. 

8. 403.270. 

9. 834,085f 

10. 15,940,572. 

11. 775,665. 

12. 933,273. 

13. 601.227. 

14. 542,817. 

15. 2.758,239. 

16. 8,296,695. 

17. 1,232,766. 

18. 3,855,141. 

19. 9,733,680. 

20. 7,467,570. 

21. 67,100. 

22. 310,700. 

23. 108,662i. 

24. 324,133f 
26. 113,437J. 

26. 216,500. 

27. 426,300. 

28. 2150. 



29. 105,300. 

30. 690.300. 

Page 404. 

31. 4187HH- 

32. 62.132TWr- 

33. 9555jf}JJ. 

34. 9593^tif. 
36. 62,073,^?^. 



Page 405. 

10. 2/^. 

11. A. 

12. 14|. 

13. 7f 

14. 71.01. 
16. .89575. 

16. 148.28125. 

17. .2. 

18. ? 31,370.38. 

19. 1 cwt. 3 qr. 

101b. 10 oz. 



1. 1216,671,399,- 
071.35. 

Page 406. 

6. 124.90. 

7. 21,945 cu. in. 

8. $175. 

9. $10 gain. 
10. $2.47. 

Page 407. 

4. 20 pounds. 
6. 81. 

6. $127,581,911,- 

264.12. 

7. $1.03 loss. 

8. 4800 steps. 



9. $120. 
10. $912.92. 

Page 408. 

2. 100 envel- 

opes. 

3. 24 rugs. 

4. 72 boards. 

Page 409. 

7. 1944 bricks. 

8. 72 tiles. 

9. 240 boards. 

10. 264.000 

stones. 

11. 4816 sq. yd. 

12. 4840 sq. yd. 

13. 80 by 121, 

40 X 242. 
etc. 

14. 16 times. 
16. 9000 sq.ft. 

Page 410. 

16. 41,400 sq. 

ft.; 8600 
sq. ft. 

17. 9400 sq.ft. 

18. $2800; 

$330. 

Page 411. 

21. 160 sq. yd. 

22. 160 rods. 

23. 64 yards. 

24. 18 sq. yd.; 

20Jyd. 
26. 59^ sq. yd. 



1. 18 hours. 

2. 31 days. 



3. 7 o'clock; 3 

o'clock; 5 
o'clock. 

4. $18. 

Page 412. 

6. 25 cases. 

6. 21 poets ; 2 

posts; 3 
posts. 

7. 31 days; 29 

days. 

8. 43 days. 

9. 23 chapters. 
10. 27 problems. 

Page 413. 

1. 238 days. 

2. 140 days. 

3. 109 days. 

4. 76 days. 

5. 151 days. 

6. 284 days. 

7. 179 days. 

8. 139 days. 

9. 91 days. 

10. 151 days. 

11. $196. 

12. 235 days. 
^3. Tuesday. 
14. 66 days. 
16. August 16. 

16. 170 days. 

Page 414. * 

17. 44 yr. 4 mo. 

12 da. 

18. 4 yr. 1 mo. 

11 da. 

19. 8 yr. 4 mo. 

14 da. 
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20. 128 yr. 2 mo. 


8. 


i:i. 


18. 


18,755 sq. * 


22. 


4 rd. 5 yd. 1 


9 da. 


9. 


$108. 




yd. 




ft. • 


21. Mar. 4. 1841. 


10. 


$9.60. • 






23. 


6 rd. 4 yd. 1 


22. 33 yr. 1 mo. 






Page 422. 




ft. 1 in. 


8 da. 


Page 418. 


19. 


J acre. 


24. 


14 rd. 2 ft. 


23. 3 yr. 9 mo. 


1. 


m- 


20. 


160 sq. in. 


26. 


5 rd. 3 yd. 1 


15 da. 
24. 49 yr. 3 mo. 


2. 
3. 


11 miles. 
3 bu. 7 qt. 








ft. 6 in.' 
7 rd. 2 yd. 1 


1, 


7A rods. 


26. 


15 da. 


4. 


A,$750; B. 


2. 


7 rd. 4J yd. 




ft. 


26. July 21, '61. 




$500; C, 


3. 


7 rd. 4 yd. 


27. 


17 rd. 2 yd. 


26. 117yr.5mo. 




$250. 




IJft- 




1 ft. 3 in. 


27 da. 


6. 


$39.38. 


4. 


7 rd. 4 yd. 1 


28. 


6 rd. 2 yd. 1 




6. 


$2.15. 




ft. 6 in. 




ft. 6 in. 


Page 415. 


7. 


$ 1407. 


6. 


13 rd. 1 ft. 


29. 


7 rd. 5 yd. 


1. ? 34.56. 


8. 


$7.05. 




6 in. 




10 in. 


2. fl5.30. 


9. 


48 tiles. 


6. 


12 rods. 


30. 


990 inches. 


3. 469 bushels. 


10. 


$ 75.60. 






31. 


5 rods. 


4. 108 cows. 


11. 


$ 216.66f . 






32. 


1422 inches. 


6. 216 yards. 


12. 


12 bu. 3 pk. 


Page 423. 


33. 


7 rd. 1 yd. 


6. 192 soldiers. 




4qt. 


7. 


8 rd. 5 yd. 






7. 116 gallons. 






8. 


8 rd. 5 yd. 






8. 31 cents. 


Page 419. 


9. 


8 rd. 5 yd. 






9. |39. 


1. 


18,500 sq.ft. 


10. 


8 rd. 5 yd. 


Page 424. 


10. 11.56. 


2. 


28 sq. yd. 


11. 


9 rd. 1 ft. 6 


34. 


17 rd. 3 yd. 


11. 39 cents. 








in. 


36. 


15 rd. 2 yd. 


12. 240 hoars. 


Page 420. 


12. 


9 rd. 1 yd. 




2 ft. 6 in. 


13. 2hr.24min. 


4. 


864 bricks. 




1 ft. 6 in. 


36. 


13 rods. 


14. f 1.77J. 


5. 


1728 bricks. 


13. 


9 rd. 1 yd. 


37. 


22 rd. 3 yd. 


16. $2.20. 


6. 


112 sq. in. 




1 ft. 6 in. 




2 ft. 6 in. 


16. 27 days. 


7. 


36 sq. ft. 


14. 


9 rd. 1 yd. 


38. 


5 rd. 5 yd. 6 




8. 


45 rolls. 




1 ft. 6 in. 




in. 


Page 416. 


9. 


24 lots. 


16. 


9 rd. 1 yd. 


39. 


12 rd. 4 yd. 


1. $34.40. 


11. 


9000 sq. ft. 




1 ft. 7 in. 




6 in. 


2. 48 cents. 


12. 


$1200. 


16. 


9 rd. 2 yd. 


40. 


23 rd. 2 yd. 


3. $15.60. 








1 ft. 6 in. 




6 in. 


4. $3.90. 


Page 421. 


17. 


9 rods. 


41. 


Ill rd. 1 yd. 


6. 36 cents. 


13. 


16 fields. 


18. 


9 rods. 




6 in. 




14. 


275 yards. 


19. 


9 rods. 


42. 


3rd. 4 yd. 2 


Page 417. 


16. 


120 sq. rd. 


20. 


9 rods. 




ft. 6 in. 


6. $10.40. 


16. 


5 acres. 


21. 


7 rd. 2 yd. 


43. 


3 rd. 4 yd. 1 


7. $22.40, 


17. 


406 sq. yd. 




2 ft. 1 in. 




ft. 6 in. 



lb 




AKSWERS. 








Page 425. 


Page 429. 


Page 432. 


6. 


$ 10.55. 


5. 


70 cu. in. 


2. $46.55. 


16. $16.50. 




320 feet. 


8. 


46.666 cu. in. 


3. $7.32. 


16. $26. 


7. 


$ 9.37}. 


9. 


i en. yd. 


4. 796 minutes. 


17. 149fjgal. 


8. 


141. 


10. 


8 ft.x4 ft.; 


6. 1 mi. 85 rd. 


18. $2.61. 


10. 


$ 4.50. 




16ft..x2ft.; 


2 ft. 6 in. 


19. 2500. 




^/A" ^i*^- 




etc. 


7. 40 sq. in. 


21. $6.66. 


11. 


^ acre. 


11. 


5184 cu. ft. 


8. .625 year. 


24. 2S^, 






12. 


3x7x11; 


643 lb. 9.6 


26. $2.80. 


Page 438. 




6x7x5J; 


oz. 




12. 


$6; $18; 




etc. 


10. 31.416. 


Page 433. 




$24; $36 


13. 


1 cu. ft. 


2 inches. 


!• it * 500- 


13. 


672 hens. 




aTna.11 AT* 




2. .671f ; .625. 

3. 199.926. 


14. 
16. 


51JJ miles. 
$ 114.60. 


14. 


$132. 


1. $3^. 








4. .012. 


16. 


$1250. 






Page 430. 


6. $27. 


17. 


106.294.4. 




Page 426. 


3. $28,800. 


6. 36 spoons. 




3757.2. 


16. 


3 feet. 


6. 1 ton. 




18. 


54 sq. yd. 


16. 


About 7^ gal. 


7. $75.47. 


Page 434. 




160 sq. in. 


17. 


About IJcu. ft. 


9. 40 bushels. 


7. $20. 


19. 


$400. 


18. 


30 gallons. 


10. |. 


8. $71.28. 


20. 


1232 mi. ; 


19 


QO hiiflliAlfl 




9. 4 feet. 
10. $120. 




1730 yd. 
1,020,304 


X«7. 

20. 


OV/ UUoUClO. 

9 cords. 


1. $693. 




21. 


162,000 bricks. 


2. 45 cents. 


11. 76 sq. yd. 




lb. 




10,368,000 cu. 


3. m day. 


12. $24.75. 


21. 


$ 24.37}. 




in. 


4. $2.39. 


13. $23.52. 


22. 


173,218.35 ; 


22. 


31,104 bricks. 


6. 24 miles. 


14. 12,9601b. 




814.43. 


23. 


27 bricks. 




16. $14.28. 






24. 


40,000 bricks. 


Page 431. 




Page 439. 


26. 


$2048. 


1. $136.57. 


Page 435. 


23. 


3300 ft. ; 






2. 60f^ acres. 


3. lOiJ; 84f 




fi^ay; 






3. M^' 


4. 41.00679. 




110,672 




Page 428. 


4. 5}J. 


6. 2750 sq. yd. 




oz. 


4. 


1562.5. 


6. Increased ^. 


6. 926}. 


24. 


31}}8q.yd.; 


6. 


$39.81. 


6. 8.384964. 






42 feet. 


8. 


88 cents ; ^^ 


9. 47 min. 12^ 


Page 437. 


26. 


i- 




rod. 


sec. 


1. $447.77|. 


26. 


$714. 


9. 


Abbl.; 127J 


10. m. 


2. $493.76}. 


27. 


$9120; 




cu. yd. 


11. $7.41|. 


3. $24.75. 




$ 14,820. 






13. 453} miles. 


4. $141.95. 


28. 


Tfe; 278 A. 






1. 


$3.62. 


14. 99^ cents. 


5. 100. 


29. 


$ 166.72, 







ANSWEES. 




ly 


30. $60.75. 


38. 


^m- 


28. 1518.40. 


14. 


30 ; 15 ; 135. 




39. 


30*^. 


29. |183. 


16. 


9 pounds. 




1. 38Ji. 


40. 


20*. 




16. 


19 rods. 


2. 37^. 






Page 445. 


17. 


85 feet. 


3. 58H. 


Page 441. 


1. 150 sq. in. 




% 


4. 31H. 


1. 


460.12. 


2. 1536 sq. yd. 


Page 450. 


6. 6iif. 




21,355.74. 


3. IHsq. yd. 


18. 


Son, 1 40 ; 


6. 68*. 


2. 


.4551. 


4. 1225 sq. ft. 




daughter, 


7. 66*. 


3. 


*ft. 


6. 1554 sq. yd. 




|80. 


8. 95H. 


4. 


269 

tto- 


a 6111 sq.ft. 


19. 


25 days. 


9. 38i|. 


5. 


II.W7. 


7. 924 sq.m. 


20. 


Girl, f 80; 


10. 89*. 


6. 


725}}}. 


8. 81 sq. ft. 




boy, ¥ 40. 




7. 


1%. 




21. 


Father, 30 da.; 


Page 440. 


8. 


.675. 


Page 446. 




son, 15 da. 


11. 6J. 


9. 


1 227.60*. 


9. 81 sq, ft. 


22. 


3 dimes, 6 


12. 13H. 


10. 


13800. 


10. 735 sq. yd. 




nickels, 18 


13. 54}f . 


11. 


23hr.2min. 






cents. 


14. 67H- 




8} sec. 


Page 448. 


23. 


25 yards. 


15. 17H. 


12. 


111.08}. 


2. 20 and 80. 


24. 


25 rods; 100 


16. 61f 


13. 


1} yards. 


3. (2000; 




rods. 


17. 37tt. 


14. 


1. 


14000; 


25. 


Speller, 15 ^. ; 


18. 18}J. 


15. 


1 187.50. 


1 12,000. 




reader, 45 f. 


19. 39if. 


16. 


7 days. 


4. 18 girls; 36 


26. 


60 and 12. 


20. 25ii. 






boys. 


27. 


18 nuts ; 9 


21. 131}. 






5. 13 and 65. 


■ 


nuts ; 27 nuts. 


22. 211}. 


1 
1 

m 


Page 442. 


6. 13. 






23. 663f 


17. 


216 sq. in. ; 




Page 452. 


24. 185*. 




1} sq. ft. ; 


Page 449. 


1. 


24. 


25. 103||. 




216 cu. in. ; 


7. 11. 


2. 


24. 


26. 95}. 




} cu. ft. 


8. $3000; 


3. 


42. 


27. 81}. 


18. 


28} feet. 


16000; 


4. 


84. 


28. 98}. 


19. 


10}} years. 


( 18,000. 


5. 


24. 


29. 513}f. 


20. 


121.67}. 


9. 12 and 60. 


6. 


70. 


30. 431*. 


21. 


1 199.50. 


10. 9 marbles ; 


7. 


72. 


31. 15}}. 


22. 


7.92 inches. 


18 marbles; 


8. 


40. 


32. 13}}. 


23. 


40 cents. 


27 marbles. 


9. 


360. 


33. 16}}. 


24. 


?1800; 


11. 36 years ; 


10. 


160. 


34. 12}}. 




16300. 


6 years. 


11. 


18. 


35. 21*V. 


25. 


1 874.80. 


12. 8. 


12. 


18. 


36. 31*V. 


26. 


4142} lb. 


13. 1; 4; 12; 


13. 


8. 


37. 23f*. 


27. 


62} %. 


24. 


14. 


16, 



20 




ANSWERS. 




16. 12. 


Page 454. 


Page 456. 


8. 62 years. 


16. 20. 


10. 


60; 420. 


9. 


27. 


9. 84; 12. 


17. 900. 


11. 


540; 18. 


10. 


3. 


10. $108. 


18. 60. 


12. 


9. 


11. 


28. 


11. 17; 28. 


19. 60. . 


13. 


20 peaches ; 5 


12. 


96. 


12. $16; $11. 


20. 32. 




plamB. 


13. 


144. 


13. Cows, $45; 




14. 


$200; $600; 


14. 


18. 


horses, 






$700. 


15. 


24. 


$125. 


Page 453. 


15. 


$60; $140. 


16. 


6. 


14. 3 dimes; 14 


21. 36. 


16. 


$300. 


17. 


32. 


half dimes. 


22. 222. 


17. 


64 marbles. 


18. 


18. 


15. 74 and 26. 


23. 180. 


18. 


$2; $3; $10. 


19. 


12. 


16. 21 boys; 33 


24. 72. 


19. 


$4; $2. 


20. 


20. 


girls. 


25 320 


20. 


.^ hnrAAft • 12 








AN/. \Jtd\J% 

26. 7. 


COWS. 


2. 


15. 










3. 


9. 


Page 458. 




1. 15 and 75. 


Page 455. 


4. 


15 marbles; 33 


17. $3600; $6000; 


2. 28f; 71f 


1. 


19. 




marbles. 


$8400. 


3. $816. 


2. 


22. 






18. 44; 11. 


4. $180. 


3. 


47. 


Page 457. 


19. 5 five-cent 


6. 89. 


4. 


14. 


6. 


25 ft.; 100 ft. 


stamps ; 20 two- 


6. 100. 


5. 


9. 


6. 


39 acres ; 47 


cent stamps ; 35 


7. 40; 15. 


6. 


10. 




acres. 


postal cards. 


8. «. 


7. 


6. 


7. 


1059 votes; 


20. 8 horses; 25 


9. f J. 


8. 


33. 




1377 votes. 


cows ; 55 sheep. 





ANSWERS. 


Part III. 




Page 448. 


19. 


25 days. 


16. 


20. 


16. 


$300. 


2. 20 and 80. 


20. 


Girl,? 80; 


17. 


900. 


17. 


64 marbles. 


3. 12000; 




boy, ? 40. 


18. 


60. 


18. 


f2;f3;fl0. 


14000; 


21. 


Father, 30 da.; 


19. 


60. 


19. 


f4;f2. 


1 12,000. 




son, 15 da. 


20. 


32. 


20. 


3 horses; 12 


4. 18 girU; 36 22. 


3 dimes, 6 








cows. 


boya. 




nickels, 18 


Page 453. 






6. 13 and 65. 




cents. 


21. 


36. 


Page 455. 


6. 13. 


23. 


25 yards. 


22. 


222. 


1. 


19. 




24. 


25 rods; 100 


23. 


180. 


2. 


22. 


Page 449. 




rods. 


24. 


72. 


3. 


47. 


7. 11. 


25. 


Speller, 15 f. ; 


25. 


320. 


4. 


14. 


8. $3000; 




reader, 45 f. 


26. 


7. 


6. 


9. 


16000; 
f 18,000. 


26. 
27. 


60 and 12. 
18 nuts ; 9 






a 


10 


1. 


15 and 75. 


7. 


xv/. 

6. 


9. 12 and 60. 




nuts ; 27 nuts, 


. 2. 


28f ; 71f. 


8. 


33. 


10. 9 marbles; 






3. 


1 816. ' 






18 marbles ; 


Page 452. 


4. 


fl80. 


Page 456. 


27 marbles. 


1. 


24. 


5. 


89. 


9. 


27. 


11. 36 years; 


2. 


24. 


6. 


100. 


10. 


3. 


6 years. 


3. 


42. 


7. 


40; 15. 


11. 


28. 


12. 8. 


4. 


84. 


8. 


H 


12. 


96. 


13. 1; 4; 12; 


6. 


24. 


9. 


«• 


13. 


144. 


24. 


6. 


70. 






14. 


18. 


14. 30 ; 15 ; 135. 


7. 


72. 


Page 454. 


16. 


24. 


15. 9 ponnds. 


8. 


40. 


10. 


60; 420. 


16. 


6. 


16. 19 rods. 


9. 


360. 


11. 


540; 18. 


17. 


32. 


17. 85 feet. 


10. 


160. 


12. 


9. 


18. 


18. 




11. 


18. 


13. 


20 peaches ; 


5 19. 


12. 


Page 450. 


12. 


18. 




plums. 


20. 


20. 


1& Soii,|40: 


13. 


8. 


14. 


|200; (600 


1 . 
> 






daughter, 


14. 


16. 




1700. 


2. 


15. 


|80. 


16. 


12. 


16. 


f60; f 140. 


3. 


9, 



ANSWEBS. 



4. 15 marbles; 33 7. 1 10.32. 

marbles. 8. 1 1255.80. 

9. 19.16. 

Pa«tt 457. 10. 13.68. 

6. 25ft.;100fb. 11. 91.60. 

6. 39 acres; 47 12. $1.58. 

acres. 13. |1.62f 

7. 1059 votes; 14. $326.80. 

1377yotes. 15. Scents. 

8. 62 years. 16. 1 13.09. 

9. 84; 12. 17. (19.98. 

10. 1108. 18. 11.17. 

11. 17; 28. 19. (3.16. 

12. f 16; 911. 20. $7.50. 
18. Cows. $45; 21. $3.21|. 

horses, 22. $11.32. 

$125. 23. $63.04. 

14. 3 dimes; 14 24. $19.95. 

half dimes. 25. $550. 

16. 74 and 26. 26. $44.40. 

16. 21 boys; 33 27. $323.40. 

girls. 28. $4.65. 



Page 458. Page 461. 

17. $3600; $6000; ^ 'ISx 

$8400. 

18. 44; 11. 

19. 5 five-cent 
stamps ; 20 two- 
cent stamps ; 35 
postal cards. 

20. 8 horses; 25 
cows ; 55 sheep. 



Page 460. 

1. $6.34. 

2. $4.50. 

3. $9.60. 

4. $1.55. 
6. $4,158. 
^. $415.80, 



31. 
32. 

33. 
34. 

35. 
36. 

37. 

38. 

39. 
40. 



20 
40%. 

X 

4 

168. 

6a; 

5 

110. 
2x 

3 
117. 

X 

150* 
500%. 

X 

800* 



41. 18.400. 

42. 40%. 

43. 133|. 

44. 72. 
46. 68. 

46. 75%. 

Page 462. 

47. 83|%. 

48. ii^. 
200 

49. $800. 

60. f 

61. 37i%. 

62. 99. 

63. $218.75. 

64. $500. 
66. 1. 

66. 500%. 

67. 32%. 

68. $183.20. 

69. 1100. 

60. 738. 

61. 10,800. 

62. $1547. 

63. $764.80. 

Page 463. 

64. $4120. 
66. $170. 

66. 3500 bu. 

67. $1440. 

68. $592. 

31. 37i%, 
Page 464. 32. 25 %. 

1. Selling price, 33. $1646. 

$2157.40. 34. $4053. 

2. Selling price, 36. $ 113.75+. 

$ 29.40. 

3. Selling price, Page 467. 

$1181.25. 1. 3 feet. 



4. Selling price, 
$831.25. 

6. Selling price, 
$ 1051.38. 

Page 465. 

6. 3%. 

7. 33|%. 

8. 15%. 

9. 20.%. 

10. 6i%. 

11. ^% 

12. 20%. 

13. 5%. 

14. i2J%. 
16. 16}%. 

16. Cost, $375. 

17. Cost, $92.30. 

18. Cost, $1234.56. 

19. Cost, $240. 

20. Cost, $63.75. 

21. $55. 

22. 25%. 

23. $800. 

Page 466. 

24. 50%. 
26. 14?%. 

26. 12i%. 

27. 37i cents. 

28. $40. 

29. $219. 

30. $200. 



ANSWESS. 



25. 
26. 
27. 
28. 



2. 18 feet. 19. 

3. I acre. 20. 

4. 1430 yards. 21. 

5. 8 strips. 22. 

23. 
Page 46a 24. 

6. 3600 sheets. 

7. 250 ft. 1500 

sq. ft. 

8. 250 boards. 

9. f 710. 

10. 6400 cakes. 

11. 76,800 CTL ft.; 29. 

2208 tons. 30. 

12. 160 feet. 31. 

13. 281,600 sq. 32. 

ft.; 240,- 33. 
000 sq.ft. 34. 

35. 

oo. 

37. 

38. 

39. 

40. 

4L 

42. 

43. 

44. 

46. 

46. 

47. 

48. 

49. 

60. 



14. I2773J. 

15. 96 lots. 

16. 164sq.yd. 



2. 
3. 

4. 
5. 



Page 469. 

1. in% 

10%. 

11*%. 

126.40. 
12.80. 

6. f 1.22}. 

7. 45%. 

8. 1350%. 

10. A%^ 

11. 25%. 

12. 33J% 

13. 16f%. 

14. 175. 
16. 21«% 

16. 1 35. 

17. f 71.34f. 
1& $19.20. 



1. 
2. 
3. 

4. 
6. 



33i% 

12%. 
11.92. 
124.24. 
f 39.20. 
1 1.57. 

470. 
$ 18.33. 

119A%. 
$200. 

1 893.20. 

?1. 
2%. 
1 18. 
$626.05. 
1 1.57. 
168.18. 

1^%. 

15 cents. 
16300. 
1871.83. 
$309.14. 

7A%r 
1 21. 

f 677. 25. 

17692. 

12.36. 

$21.55. 

471. 
$ 112.50. 
90f cents. 
85} cents. 
$ 19.52-. 
$1.65. 



6. 

7. 

a 
9. 

10. 

11. 

12. 



13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 



29. 
30. 



18. 
19. 
20. 
21. 
22. 
23. 

1. 
2. 
3. 



$ 1.16-. 
$19.55. 
$2.94. 

$1.11*. 
$67.7^. 

$49.77+. 
$ 235.75J. 



$ 18.88. 
$7.80. 
$ 18.74-. 
$1050.80^. 
$ 1035.73J. 
$33.73.-. 
$49.04-. 
$ 1$4.87}. 
$884.53+. 
$6191.20. 
$2841.81-. 
$2344.50+. 
$ 161.00+. 
$ 835.31-. 
$ 886.17-. 
$411.65+. 



473. 
$ 1550.21-. 
$ 118.14-. 



474. 

63 centB. 

$5.70. 

$4.20. 

$1.50. 

$ 2.75. 

$7.20. 



7i feet. 

10 mi. 249} rd. 



4. A. 

6. 16%. 

6u $7J5. 

7. «. 

8. 3^ 

9. ^cem 

Pace 475. 

10. Ud; .000625; 
.0040625; 

ll¥l lOi * 

13. 15 times. 

14. $530. 

15. .0223125 mile. 

16. 2.432013984. 

17. 3}% 
1& $2.64^. 

19. $3999.21 

20. 162 days. 

21. 16}%. 

22. $5.69+. 

23. $753. 

24. $11.28-. 

Page 470. 

1. 3613 flags; 
1}} yards re- 
maining. 

2. 200 men. 
8. 317 acres; 

$ 14,325.59^ ; 

$4619AW 
4. $288.75. 

6. 7.002,OTti.- 

003129. 

6. 482,963v^^9^« 

7. 2.0635+. 

8. $10.38-. 



AN8WBB8. 



Page 477. 


12. 


lA- 


22. 58,975. 


7. 


106f yards. 


». 66H%; 


13. 


m- 


23. 899.100. 


8. 


86) bandies. 


13H%: 


14. 


7f 


24. 426.000. 


9. 


810 aq. yd. 


30^%. 






25. 16.800. 


10. 


114 rods. 


10. I.06703+. 


Page 480. 


26. 1.172,880. 




1 
1 


{.04648- ; 


1. 


2rifT. 


27. 4290. 


Page 48a 


1.0055; 


2. 


82. 


28. 71.400. 


11. 


300 panes. 


1.00675 ; 


3. 


{1.26}. 


29. 67.716. 


12. 


20,736 gaL 


f .00475 ; 


4. 


118. 


30. 293,249f 


13. 


72 cords. 


1.0225 ; 


6. 


53i%; 




14. 


13.440 bn. ' 


I.005359+. 




46f%. 


Page 485. 


16. 


7000 cu. yd. 


12. 8272.08512. 


6. 


11.60. 


" All other arti- 


16. 


2250 en. yd. 


IS 8 522 


7 


192 planks 
12J%: 


. clee." $ 73,327,274 ; 
172,122,469; 






14. 3.7857+. 


1 . 
8. 


1. 


1 313.31-. 


16. 30,000 men. 




11*%. 


Increase, f 26.- 


2. 


1 136.50. 


16. f 


9. 


f 17.76+. 


976,455. 


3. 


|500. 


17. 15 miles. 


10. 


16. 




4. 


8%. 




11. 


266f%. 


Page 486. 


6. 


$410.16-. 


Page 478. 






1. 6975|H«. 






18. 170 bushels. 


Page 484. 


2. 6126ttiH. 


Page 489. 


19. 1500 letters; 


1. 


165. 


3. 11.202tHH. 


7. 


29.623- feet 


750 letters. 


2. 


252. 


4. 11.699ftJH. 


8. 


f30.87i 


20. 12630.20. 


3. 


4048. 


«. •786««Hf. 


9. 


12} tons. 




4. 


910. 


6. 9809mH- 


10. 


3 




w. 


1. 1.163,117,- 


6. 


2594f. 


7. 49.1671HH. 








683.002129. 


6. 


5646f. 


8- 9«3HJftt- 


1. 


f.41+: 


2. 69,092.- 


7. 


1977f 


9. 7288HWg. 




(f-37J). 


80236843. 


8. 


6373J. 


10. 6462iHm. 


2. 


f.66+: 


8. 176.303- ; 


9. 


5067A. 






(f.46-). 




2.0247-. 


10. 


8852i. 


1. 630 boards; 


3. 


f2.89+; 


4. 1 66.45-. 


11. 


46,018. 


140 posts. 




(12.75+). 




12. 


79,520. 


2. 10 feet. 


4. 


?.37-; 


Page 479. 


13. 


25,554|. 


8. $1.50. 




ff.32). 


6. f 42.96-. 


14. 


106,908. 




6. 


f6.89-; 


6. 2, 3, etc. 


15. 


65.471. 


Page 487. 




(fe.72). 


18 G. C. D. 


16. 


65,635i. 


4. 4840 sq. yd. ; 






7. 25%, 


17. 


86.855. 


about 70 


Page 490. 


8. 400%. 


18. 


27,702J. 


yards. 


6. 


1 173.59^ 


«. 6H. 


19. 


37.411. 


6. 400 rods. 




(1 173.70). 


10. 88^ cents. 


20. 


26,969. 


a 18 sq.ft.; 270 


7. 


f 36.23+ 


11. 7.625. 


21. 


41,382. 


CQ. ft. 




(I3&25+). 







ANSWERS 


1 


D 


8. 1791.42+; 


24. 


Proceeds, 


Page 495. 


Page 498. 


($791.89-). 




$162.65+; 


1. 


ifV; 


21. 257sq. yd. 


9. $176.74^; 




($162.76+). 




.01020201 ; 


22. 6}%; 


(1 176.85). 


25. 


Proceeds, 




10.01. 


$287.50. 


10. f 985.41}; 




$81.91+; 






23. 52 weeks. 


(f 986). 




($81.95+). 






24. 33,750 qt.; 


11. $3.10; 






Page 496. 


2250 qt. 




($ 2.80). 


1. 


$ 24.28. 


2. 


$ 4.90. 


average. 


12. $2.60; 


2. 


$10.15+. 


3. 


$ 115.54-. 


25. $153.75. 


($ 2.48). 


3. 


$2.52+. 


4. 


$5.37}; 


26. $33,519.20. 


13. $5.64; 


4. 


$ 367.42- ; 


• 


$ 224.07-. 


27. $85. 


($ 5.46). 


5. 


$ 10.99+. 


5. 


$728; 


28. 70 feet. 


14. $1.74-; 


6. 


$ 2.13. 




$950f. 


29. $187.36. 


($ 1.69+). 


7. 


$11.23+. 


6. 


$ 25.000. 


30. 9^%; 


15. $5.38-; 


8. 


$ 12.78+. 


7. 


20%. 


8}%; 


($5.29+). 






8. 


The first ; 


100%. 


16. $2.52; 


Page 492. 




5 % more. 




(1 2.40). 




674.7+ yardfi 


1. 9. 


1} acres. 


Page 499. 


17. $5.58; 




$613.98+. 


10. 


.0006216. 


1. $46.80. 


($5.40). 






11. 


$1200; 


2. $18.40. 




Page 493. 




$4608; 


3. 17 lb. 11 oz. 




1. 


371f 




25%. 


5 pwt. 19 


Page 491. 


2. 


530t. 


12. 


$6f 


gr- 


18. Proceeds, 


3. 


129^. 








$87.34-; 


4. 


127}|. 








($87.38+). 


5. 


517}. 


Page 497. 


Page 500. 


19. Proceeds, 


6. 


289A. 


13. 


$ 55.91-. 


4. 23,220 gr. 


$122.66+; 


7. 


233}f. 


14. 


4A; 


gold; 


($ 122.75-). 


8. 


260}f. 




6}} days ; 


2322 gr. 


20. Proceeds, 


9. 


734if. 




$85,333}. 


silver ; 


$502.05-; 


10. 


1078}. 


15. 


$ 173,668 ; 


258 gr. 


($ 502.34+). 


11. 


85}. 




$ 201.880618. 


copper. 


21. Proceeds, 


12. 


89}. 


17. 


$ 1453.76. 


5. 24 spoons. 


$71.65-; 


13. 


264}f. 


18. 


4.23+ times ; 


6. $2800. 


($ 71.68+). 


14. 


361}f. 




64.68+ in- 


7. *H;i09f% 


22. Proceeds, 


15. 


337}J. 




habitants ; 


8. $105. 


$ 232.99- ; 


16. 


674}}. 




6.07- inhabi- 


9. 27+ cents. 


($233.10+). 


17. 


81A. 




tants ; 


10. 23 A- gal. 


23. Proceeds, 


18. 


401^. 




$ 15,124,032. 


11. 704 sq.ft. 


$95.58+; 


19. 


421}}. 


19. 


300 sheep. 


12. 1} cu. ft. 


($ 95.63-). 


20. 


434}. 


20. 


$ 8572.20. 


13. 1316}} lb. 



6 







AKSWBB8. 




14. 13.406^ 


2. 


f 175.94-; 


17. 145; 1135; 


19. $870.48. 


gal-; 




(f 175.94-). 


»270; 


20. A, $50; B. 


1440 ba. 


3. 


1 350.66+; 


1450. 


$90; C. 


16. 180%. 




(1 350.55+). 


la 1237; 1189; 


$110. 


16. 82f%. 






1114. 


21. $380. 


17. 1309.42. 






19. 7 days. 


22. $158.40. 




Page 504. 


20. 240 eggs. 




Page 901. 


4. 


% 846.26- ; 


21. 5 months. 




18. 300 pounds. 




(f 845.77+). 


22. 24 weeks. 


Page 509. 


19. A.43i%: 


6. 


1 724.85+; 




1. $664.23. 


B.36%; 




(1 724.69-). 


Page 506. 


2. $171.20. 


C.20i% 






23. 137,033.13}. 


8. $1782,67^. 




20. 672 yards. 


1. 


38 rd. 3 yd. 


24. 10 inches. 


4. $158.40. 


21. 1315. 




11 in. 


26. $360. 


6. $28.50. 




2. 


113 rd. 3 yd. 




6. $60.56^. 






Paso 502. 




1 ft. 6 in. 


1. 125.422,928,- 


7. $50.85. 


1. 101.6901+. 


3. 


175 rd. 1yd. 


368.01. 


8. $13. 


2. 7H. 




1 ft. 6 in. 


6. 12 T. 6 cwt. 


9. $7.45. 


8. 7a 


4. 


£16 13 s. 


2 qr. 13 lb. 




4. 390. 




4d. 




Page 510. 


6. 3 yards. 


5. 


21,090d. 


Page 507. 


10. $27.84-. 


6. |4. 


6. 


£265s. 


7. 300. 


11. 40 and 10%; 


7. 20J%. 


7. 


% 27.37+. 


8. 11} days. 


$2 differ- 


8. $81.25. 


8. 


£108 4 s. 


9. 3416}} lb. 


ence. 






6d. 
£45 18s. 8 d. 


10. £3068 15 s. 
10 d. 


12. $60; 40 % 
discount ; 


1. lllroUs. 


9. 


2 1 6648— 


10. 


773,^ oz. 




60% net. 


mm% X .Vt/TIO^". 




3. 5333|ba. 


11. 


1175. 


4. 302. 


13. 52%. 


4. I3.02H. 






6. 11^. 


14. $100. 




Page 505. 


7. 9f. 


16. 72%. 


Page 503. 


12. 


1123. 


9. 1250. 


16. 72% 


5. 160.62}. 


13. 


?72; 








6. 70 cents. 




1119.25; 


Page 508. 


1. $81. 


7. llAWrcts. 




192.25. 


10. lOHJ. 


2. 75% 


8. 17 spoons. 


14. 


|450; 


11. 37} pieces. 


8. A% 


9. 48Abu. 




1750; 


12. 43,200 min. 


4. 627.5. 






$600. 


13. 24f inches. 


6. .0075 ; ^, 




1. ? 49.01-; 


15. 


24 days. 


14. 362.16 mi. 


6. 77J% 


(1 48.99-); 


16. 


2} boars ; 


16. $6.72-. 


7. $2.63}. 


1 48.88-; 




48 miles 


17. $4761.90+. 


8. $24. 


(1 48.88-). 




from A. 


18. $8.28f. 


9. 600. 







ANSWERS 


• 




7 


Page 511. 


26. 


$4.16f. 


17. 


1969 a; 


5. 


$ 1.43-. 


10. $3576. 


26. 


80 boars. 


Ala 


2000 • 


6. 


$36. 


11. 6f%. 


27. 


250ca. ft. 




/197a;\ 
^200 / 


7. 


1 yr. 6 mo. 


12. $65. 


28. 


$ 7.12^. 




8. 


$42.17+. 


13. $101.50. 


29. 


$18. 






9. 


$5000. 


14. $375. 


30. 


$77.95; 


Page 517. 


10. 


6%. 


16. $10.96-. 




($79). 


1. 


121J cu. ft. 


11. 


1 yr. 9 mo. 


16. $23.14-. 






2 


$162. 




2 da 


1. 


9a; 


M>. 


12. 


$144. 


Page 512. 


«»• 


80 






13. 


$83.26^. 


1. $19. 


2. 


$1600. 


Page 518. 


14. 


3%. 


2. 35. 


3. 


255 a!. 


3. 


$126. 


16. 


2 yr. 1 mo. 


3. 2624f yards. 


4. 


3%. 


4. 


$85.50. 




7 da. 


4. $27.20 gain. 


5. 


$2000. 


6. 


16.8 tons. 


16. 


$80. 


6. $20. 






6. 


2 pieces, 


17. 


$ 2181.99-. 


6. 1767.5. 








12x12; 


18. 


$72. 


7. $5.49-. 


Page 515. 




2 pieces, 






a 35J%. 


6. 


5 years. 




12x14; 


Page 521. 


9. $1431.27. 


7. 


150 ar. 




2 pieces. 


19. 


5 mo. 23 da. 




8. 


6%. 




14x14. 


20. 


6%. 




9. 


1875 + ^'^^* 


7. 


44ttlb. 


21. 


$ 16.92. 


Page 513. 


*r • 


32 


8. 


5280 lb. 


22. 


$402.22. 


10. $30. 


10. 


682.90+ 


9. 


Oatside di- 


23. 


37 days. 


11. 4^. 




6829 a; 




mensions. 


24. 


5%. 


12. .00007866. 




3200 




14x14x14 


; 26. 


11 mo. 29 da. 


13. 108.86- bu. 


11. 


21a; 




2744 cu. in. 




i 


14. 2bu.lpk.4qt. 


2000* 




wood and 


Page 522. 


16. $7425. 
16. 25%. 




(loo) 




marble ; 
1728 cu. in. 


1. 


570,073.438,- 1 
098.53. 


17. $49.31+. 


12. 


ii«.f?V 




marble ; 






18. $594.50; 


^•Mr* 


30 ' V3/ 




1016 cu. in. 


Page 523. 


($594.80). 


IS. 


a;+3. f x\ 




wood. 


6. 


.37875. 


19. 25 %; 32f %; 


A4^« 


20 • ^20/ 


10. 


8 times ; 


7. 


$ 70.20. 


42f% 


14. 


41a; (2x\ 
60 'U/* 




}ton; 


8. 


$281.25. 


20. $1.56^. 






6} tons. 


9. 


$ 15,000. 


21. Loss, $177. 


15. 


5997-a; . 






10. 


$67.71-. 


22. $3.60. 


^m^^9 


10 • 


( 
1 


Page 520. 






23. .01). 




(600- ^y. 


1. 


5%. 


Page 524. 






2. 


2 years. 


2. 


$41.99+. 


Page 514. 


16. 


477 a; 


3. 


$96. 


3. 


$951.13+. 


24. 15,203. 


A^#» 


400 


4. 


3%. 


4. 


$ 112.74-. 



8 



AJTBWEBS* 



6. 1 119.43-. 

6. 1 13.91-. 

Pago 525. 

7. f 147.19-. 
a fS.lO-. 
9. 152.33-. 

10. 11005.50. 

12. f 967.78, 

13. f 21.79-. 

14. f 16.53-. 
16. 1 1274.21-. 

Page 526. 

16. ($860.50-). 

17. 1 24.74-; 
(f 23.94). 

18. f 761.06-; 
(f 761.45). 

19. 1 43.99-. 

20. 1 786.39-. 

21. 166.40. 

22. 1 625.03+. 

23. f 98.49+. 

24. f 993.27+. 

25. $61.68-. 

26. f 252.37+; 
($ 252.52-). 

27. 1 13.09-; 
(1 12.87i). 

28. 1486.10- ; 
(f 486.43-). 

29. f2.33+; 
(f 1.94+). 

30. 1 989.67-. 
(1 990). 

31. f 1938.43-. 

32. I8.06+. 

Page 527. 

33. $1473.52-. 



34. 1 6.55+. 
36. $278.16-. 

36. $1.23-. 

37. $196.64+. 

38. $1.10. 

39. $389.60. 

40. $6.11+. 

41. $4.09+. 

42. $56.32-. 

43. $16.72-. 

44. $95.43-. 
46. $15.71+. 

46. $594.30; 
($594.60). 

47. $10.73+; 
(^ 10.38+). 

48. $793.73+; 
($794.13+). 

Page 528. 

49. 45 cents ; 
(nothing). 

60. $968.83+; 
($970). 



1. 470,952. 

Page 529. 

6. 8614.20375. 

6. 2^. 

7. $110.86+ 

gain. 

8. $16.25. 

9. 45T. 5cwt. 

2qr. 
10. $43.33|. 

Page 530. 

4. $196.17. 
6. $600.01+. 
6. $1506.12. 



7. 4269.22+ 
francs. 
a $1563.65-. 
9. $1563.65-. 
10. $1547.37. 
18a; 



11. $863.27+; 
($863.71-). 

12. $56.62^; 
($57.50). 



11. 



26 



Page 531. 

12. 400-4*. 

13. $500. 

14. 10%. 
16. Same. 



3. 2A. 

4. 376. 
6. $288. 

6. $922.20. 

7. $573.47i. 

8. $1700. 

9. $1400; 
$1200. 

10. $1337. 



1. 688,965,549.- 
176.65. 

Page 532. 

6. .0019. 

7. 32 cents. 

8. $46 gain. 

9. 60 cents. 
10. $16.98. 

Page 535. 

1. $106.33+; 
($106.38). 

2. 7%; 

(7^%)- 

3. 24da3n3. 

4. $1200. 
6. $4.68; 

($3.90). 

6. 5%. 

7. 72 days. 

8. $1200. 
($ 1260). 

9. $304.26-. 
($304.05+). 

10. Apr. 8, 1894. 



1. $165.37^. 

2. $1463.42-. 

3. $60,625.50. 

Page 540. 

4. $893,615,929. 
7. 284,106,409,- 

362.02. 
a 45.29-%. 
9. $223,852.8835. 

10. 107f cents. 

Page 541. 

11. $20,000. 

12. $728.17i 

16. Profits, 

$4414.10. 

16- f : i; A: i 

Page 542. 

17. $4752. 

la 37J%; 25%: 
12t%; 25%. 
19. $81.90. 







ANSWERS. 




y 


20. 1 299.88-. 


38. 


24,130). 


8. $3. 


9. 


A;tV 




39. 


651,329^. 


9. £73 38. 


10. 


Largest, ); 




1. 1,287.400. 


40. 


1,932,660. 


10. 6) days. 




smallest, 


2. 3.370,185. 


41. 


1277,133.11. 






1 off 




8. 698,969. 


42. 


160,887.10. 


2. $58.93-. 






4. 2,883,736. 


43. 


? 48,564.08. 


8. 6%. 


Page 550. 


6. 816,669. 






4. $3400; 


11. 


2if^. 


6. 5,127,460. 


Page 544. 


$3570. 


12. 


2 da. 15 hr. 


7. 2,455,038. 


44. 


£768.9d. 






50 min. 35 


8. 42.327.198. 


45. 


11 yd. 1 ft. 


Page d47. 




sec. 


9. 2,513,420. 




11 in. 


5. $1.30-. 


14. 


Ht^- 


10. 22,944,747. 


46. 


12 bu. 2 pk. 


6. $10,000. 


16. 


lA- 






5qt. 


8. $264.25. 


16. 


**• 


Page 543. 


47. 


11.76+. 


9. $135.40-. 


17. 


180. 


11. 857,712. 


48. 


13.72+. 




18. 


3}. 


12. 6,482,112. 


49. 


14.41+. 


Page 548. 


19. 


T«ft- 


13. 1,230,828. 


60. 


13.34+. 


1. $107.65+. 


20. 


36f 


14. 921.776. 


61. 


19.05-. 


2. 6yr. 6mo. 


21. 


lA- 


15. 3,460,704. 


62. 


22.30-. 


3. 7)%. 


22. 


3 hr. 22 min. 


16. 5,888,304. 

17. 1.460,025. 






4. $750. 
6. $882. 


23 


854. rods 


1. 


79.98 %. 


24. 


UL/T 1 ViUO. 
If*. 


18. 10,563,960. 


2. 


5.02%. 


6. $97. 


26. 


15). 


19. 3.911,322. 


3. 


4.28 %. 


7. $6; $144. 








20. 2,982,840. 


4. 


3.83 %. 


8. 33)% 


1. 


4) feet. 


21. 714,186. 


6. 


3.81 %. 


9. $8960. 


2. 


120 yards. 


22. 3,277,719. 


6. 


2.44 %. 


10. $360. 






23. 456,375. 


7. 


.54 0/,. 




Page 551. 


24. 174.600. 


8. 


.10%. 


Page 549. 


3. 


8760 sq. yd. 


25. 362,250. 




Total, 1 872,- 


11. $60. 


4. 


3000 + 30 re; 


26. 104,787i. 




270,283. 


12. 20. 




80 yards. 


27. 128,550. 






13. $61.87). 


6. 


lOOaj; 40 


28. 625,975. 


Page 545. 


14. $1150. 




yards. 


29. 213,966f. 


1. 


237.49 %. 


16. A 


6. 


60 0?+ 1200; 


30. 413,866). 


2. 


234.60 %. 






80 yd. and 




31. 8650i. 


8. 


563.36 %. 


1. 4H. 




120 yd. 


32. 10,757). 






3. A. 


7. 


10,000 sq. 


33. 21,873). 


Page 546. 


4. 16H. 




yd. 


34. 24,292}. 


4. 


0.04 %. 


e. m- 


8. 


1920 flag- 


35. 485,072. 


5. 


25%. 


6- m- 




stones. 


86. 167,276. 


6. 


20%. 


7. 73; 240. 


9. 


$ 9.26-. 


87. 24,418). 


7. 


|24; $30. 


8. 4H. 


10. 


46) yards, 



3 




AKBWBBS. 




11. 90Ulb. 


19. 


10 hoars. 


5. 


45 lb. gold ; 


20. 6934.47- 


12. 35iViq. ft. 


20. 


11.20. 




4| lb. silver; 
\ lb. copper. 


meters. 
21. 6 quarts. 






Page 552. 


2. 


329. 






22. .8126 poand. 


13. 10 ft. 8 in. 


3. 


f7f 


Page 559. 


23. .26 rod. 


14. 950 bushels. 


4. 


10 bushels. 


6. 


Saltpeter, 


24. lOOlinkfl. 


16. 810 gallons. 


6. 


4*. 




641b.; 


25. .1 acre. 


16. |416. 


6. 


12 feet. 




Bulphiir, 




17. 10 miles. 


7. 


90 cents. 




7Jlb; 


Page 561. 


18. 615 cords. 








charcoal, 


£131 3 1. 


19. 8TVWlb. 


Page 557. 




10* lb. 


8}-d. 


20. 27^ylb. 


8. 


1680. 


7. 


$20.25; 


368.90 


21. 706}Bq.yd. 


9. 


85,800. 




$ 18.63 ; 


marks; 


22. 722}Bq.yd. 


10. 


Loss, 




$15.12. 


$30.73-. 






193.75. 


8. 


864 bales 




Page 553. 


11. 


63A%- 




540 bales ; 


Page 562. 


23. 690f8q. yd. 


12. 


1 2.35+. 




396 bales. 


1. $40. 




13 


99 90 


o 


$12; $20; 
$60; $72. 


2. 8%. 

3. $160; 160%. 


1. 24|i yards. 


Xv. 

14. 


14 feet. 


V. 

10. 


2. 28 cents. 


IB 


1 69.05-. 
1050 acres. 








XV. 

16. 


2. 


326.9843. 


Page 563. 


Page 554. 


17. 


9792} lb. 


3. 


6408. 


4. $30. 


3. 84 days. 


18. 


1 276.69-. 


6. 


4.2633; 


6. 5}%. 


4. 9 days. 








1.405712. 


6. $435. 


5. |49. 


Page 558. 






7. Same. 


6. 180biiRhelB. 


20. 


$873; 






8. s%; 2i%. 






$184; 


Page 560. 


9. $2267.26+. 


Page 555. 


21. 


$143. 


6. 


16.5393. 


10. $2.86. 


8. 60 bushels. 


22. 


Estate, 


9. 


28.165 ; 


11. 4A%. 


9. 720 pounds. 




$45,000; 




305.36721642 


12. HH% 


10. 4600 sheets. 




son's share, 


10. 


£ .3375. 




11. f312. 




$ 10,000. 


12. 


Sam, 


Page 564. 


12. 8da. 4hr. 


23. 


$10.86+. 




8.08690625. 


17. $469.37^. 


13. 128.80. 


24. 


6} days. 


14. 


.019104141. 


18. $24,000; 


14 96 rndti 






15 


05 • 03965 


19. li%. 


XTS. v\J ruuB. 

15. 50 days. 


1. 


$78; $104. 


XV. 

16. 


1093.3624. 


16. |45. 


2. 


$36; $17; 


17. 


2.8. 


20. $18,000. 


17. 120 men. 




$48. 


18. 


.215625 m. 


21. 101 rd. 2 yd. 




3. 


$25; $20. 


19. 


12 da. 20 hr. 


1ft. 6in. 


Page 556. 


4. 


$ 16.20 ; 




31 min. 12 


22. 36 shares; 


18. 360 men. 




$ 13.80. 




sec. 


$87;60. 





ANSWERS. 






11 


28. 37rd.4 7d. 


Page 570. 


26. 


$ 57,600. 


2. 


$1874.77}. 


11 in. 


1. $45. 


27. 


$ 2.37}. 


3. 


$2461.76+. 


24. $106.12. 


2. 10} acres. 


28. 


$387.36. 


4. 


$ 1000.50+. 




3. $452.32^. 






6. 


$ 1632. 




4. $4.50. 


Page 573. 






Page 565. 


5. $1.50; 


29. 


$1000; 






25. 229 rd. 4 


$5.40; 




100% 


Page 577. 


yd. 2 ft. 


20%; 


30. 


$ 5487. 


6. 


$ 1845.90+. 


6 in. 


20% 






7. 


$ 946.04-. 




27. ? 428.40-; 


6. $6000. 


2. 


688,450. 


8. 


$632.65-. 


? 53.40-. 


7. $3333f 


3. 


m ; 18». 


9. 


$985.22+. 


28. f 119.10+. 




4. 


.140625; 


10. 


$326.34. 


29. 1 149.14+. 


Page 571. 




88.088. 










8. $212.51-: 


6. 


5.820068 ; 


1. 


9 hr. 45 min. 




$439.79-. 




1000. 


2. 


14} minutes 


Page 566. 


9. $5250; 








past 5 P.M. 


30. 51 cents. 


18 y^ 


Page 574. 


3. 


4 ft. 6 in. 




10. $402.50; 


6. 


400 yards. 










1. 15%. 


35% 


7. 


$2J. 


Page 578. 


2. $400. 


11. $3330; 


8. 


$ 10,500. 


4. 


748 plants ; 


3. $102.50. 


$4.26. 


9. 


7400 inhab- 




754 plants. 


4. $2.70. 


12. $9.30. 




itants. 


6. 


20 da. 6 hr. 


5. $40. 


13. $201.60; 


10. 


$ 10,500. 




40 min. 


6. $1.60. 


$ 125.93- ; 






6. 


5644 revo- 


7. 1 hour. 


$ 722.40+. 


Page 575. 




lutions ; 


8. $20. 


14. 2} pounds. 


1. 


(a) 1575.- 




1320 revo- 


9. $12. 


16. 98^ lb. 




" 355671 ; 




lutions. 




16. $71.25. 




(6) .028376- 


7. 


28 mi. 


Page 567. 






604. 




130}trd. 


10. $20 loss. 


Page 572. 


2. 


49,999.- 


8. 


1388} mi. 




17. $85. 

18. $594.20; 




74999. 
(a) 73 : 


9. 
10. 


.15708 foot. 
694f miles. 


4. 1. 


3. 


5. 962 feet 


($ 594.50). 




(b) 2016. 


11. 


3211}} mi. 


8. $6.50 gain. 


19. 20% 


4. 


$72. 






7. $3.54. 


20. $11,356.01} 


6. 


$53.95+. 


Page 579. 




21. 700. 


6. 


$160; $140; 


12. 


1104}} mi. 


Page 568. 

8. $509.25. 


22. $38.69+. 

23. 12. 




$240. 
$ 262.50. 






7. 


1. 


$828.45. 


9. 19 T. 62 lb. 


24. $1006.13}. 








($ 828.87). 


8oz. 


26. 63 sq.ft.; 


Page 576. 


2. 


$397.30; 


10« 24 cents. 


lOif rods. 


1. 


$3481.07+. 




($397.50). 
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3. 1554.40; 

(f 554.68). 

Page 580. 

4. 1 625.33+. 
K 3959 X 

4000 • 
/ 3961a; \ 
V4000 /' 



6. 



7. 



11979 -2a; 

10 
/ 11985-2 g 

\ 10 
7956 + 8 a? 



) 



(l592+^y 

a $1200; 

(f 1199.39+). 
9. 30 days; 
(33 days). 
10. |1.50discoant 
per 1 1000. 
(1 2 discount 
per 1 1000). 

Page 581. 

1. 56°. 

2. 2 hr. 29 min. 

12 sec. 

3. 5 hr. 50 min. 

20 sec. ; 

7 A.M. 

4. 37° 30^ 

5. 1 hr. 14 min. 

52 sec. 

Page 582. 

6. 33° 30^ east 

longitude. 

7. S9m^ miles 

per hoar. 



a 18001b. 

9. (1000.80. 

10. 8 yd. 6 in. 

11. 15 ft. 7 in. 

12. 257bu.2pk. 

2qt. 

13. 20 spoons. 

14. 16° 40'. 



Page 583. 

1. $67.46; 
$168.66; 
$236.11. 

2. 1 lb. 3 oz. 

3. .93. 

4. 1 yr. 4 mo. 

26 da. 
nearly. 

6. 16 days. 

7. ^^. 

Page 584. 

a $630.76-. 
9. 46f inches. 

10. .0005207. 

11. 1^ acre. 

12. 30 min. 60 

sec. 

13. $225.67-. 

14. Dec. (10)13, 

1888. 
16. Dec. 29, 
1892. 

16. A.107f; 
B.92J; 
C, 119f . 

17. 3 ba. 3 pk. 

3qt. 
la $7.87}. 

19. i9,yyv. 



«>. A; A; 

21. 1.299609375. 
23. 1091} feet 



Page 585. 

24. A, 4340 
votes; 
B, 5561 votes. 
26. $ 133.32-. 



Page 591. 

a $160; 

$7600. 
7. 61%. 
a 16,644,041.45 
francs. 



1. $880.86+. 

2. $1229.01-. 

Page 586. 

3. $193.70+. 

4. $446.33-. 

5. 4188.48+ 

marks. 
a 8490.44- 

francs. 
7. £307 7 8.6i 

d. nearly, 
a $2050.72+. 
9. $4138.97+. 

Page 587. 

10. $.908.87-. 

Page 589. 

1. $224.46+. 

2. $261.19-. 

Page 590. 

4. $772.37-. 

5. $899.91+. 



1. $3640. 

2. $4; 6}%. 

Page 592. 

6. $ 2 loss. 

7. $701.63-. 
a $13.65. 

10. $200.02|. 



1. $137.61+. 

Page 593. 

2. $12.39-. 



3. 12. 
4- 2f4. 

5. $1089.19. 



1. $8600. 

2. $282.26. 

3. 23 min. 6^ 

4. $17.82. 

5. 11 feet. 
a 12 rods. 

7. $66. 

8. 1} cents. 

9. $300. 

10. 3600 yards. 

Page 594. 

11. $497; 
(1497.25). 

n, 5%. IS. Act. 

14. $700. 

15. $375.10-. 
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U f 1,181,021.50. 

2. 11,037,124.44. 

3. ? 214,854.74. 

4. £14 7 8. 2d. 
6. 25 bu. 1 pk. 

4qt. 

6. 23 rd. 2 yd. 

1 ft. 6 in. 

Page 595. 

7. 1249,981.53. 

8. $318,808.78. 

9. $202,722.44. 

Page 597. 

1. fll. 

2. $85.25. 

3. $95.48-. 

4. 24 cents. 
6. $18,228. 

6. 150 sq. ft. 

7. $39,700. 

8. 6}%. 

9. 138 feet. 



Page 598. 

10. $48.43|. 

11. 44%. 

12. $33.12i. 

13. lUsq. yd. 

14. $594. 

15. $2090.25. 

16. ff 

17. m% 

18. $363. 

19. 64001b.; 

$11.40. 

20. $870.62-; 

($870.14-). 

21. $4.31}. 



22. 45fjf)>^. 

23. $150; $225. 

Page 599. 

24. $33.60; 
15^ cords. 

26. 2J ; 1 A. 

26. 10%. 

27. $653.48-; 
($654.36). 

28. $2688f 

29. $3682.19-; 
($3684.37i). 

30. $4940.28. 



Page 600. 

3. 135.62. 

6. 13 feet. 

6. 16T.19cwt. 

3 qr. lOJ 
lb. 

7. $1235.21-. 

8. 88^. 

9. 25 cents. 
10. $16.48-. 



Page 601. 

1. 1 J yards. 

2. 18.72 feet. 

3. $78.75. 

4. 8 ft. 4 in. 
6. $14,910.75. 

6. 108JJ sq. ft. 

7. 44.17875 sq. 

ft. 

8. 2970 bu. 

9. 252 gallons. 
10. 146 8q. yd. 



11. 3hr.l2min. 
4 hr. 6f min. 
Ihr. 48 min. 

Page 602. 

13. 40J yards; 
$ 44.02J. 

14. IJ ft.; 108 

sq. ft. 

15. 984 sq. ft.; 

71ft. 

16. $11,200. 

17. $56. 

Page 603. 

1. .00007722. 

2. 1.485135. 

3. .450522. 

4. 7.70904. 

5. .0712111. 

6. .0048393. 

7. .63672. 

8. .0374715. 

9. .8220672. 
10. .00004768. 



1. .68515625. 

2. 589.84. 

3. 153.6. 

4. 3265. 

5. 50. 

6. .064. 

7. .00002375. 

8. .0115. 

9. 79,000. 
10. 219.32. 



3. 4.120275. 

Page 604. 

4. lA- 



5. 7 fnr. 16 rd. 

3 yd. 1 ft. 
9.888 in. 

6. $4.13. 

7. $1900. 

8. 3T. 7cwt.2 

qr. 17 lb. 
4J oz. 

9. $15,000. 
10. $6.98-. 

Page 605. 

2. 1,345,595. 

3. 3i^. 

Page 606. 

4. 80 miles. 

5. .49184. 

6. $9.27; 

$ 12.36. 

7. 468 bricks. 

8. $46.08. 

9. 55 feet. 

10. $5700. 

11. $1700. 

12. $77.14. 

13. $44.48. 

14. $215.36+. 

15. $747.44-. 

Page 609. 

1. 14. 

2. 16. 

3. 18. 

4. 24. 

5. 26. 

6. 36. 

7. 35. 

8. 42. 

9. 44. 
10. 51. 



14 ANSWERS. 

11. 63. 2. 1 4330.80+. 21. |4.10; 7. 12:1:20 p.m. 

12. 64. 8. 41b. tea. 27 (|4). 8. 1430 3^ West. 

13. 61. lb. coffee. 22. |2760. 9. 82^" 40^ West. 

14. 63. 4. f468.16f. 28. 90 da. 10. 11:33:12 
16. 72. 6. f8.26. 24. 18 da. A.X. 

16. 75. 26. 1476. 11. 3:37:20 p.m. 

17. 83. Page 614. (| 474.76-). 12. 88«4^Ea8t. 

18. 84. 6. Dec. (12) 15; 13. 32o 34^ East. 
19.91. (27) 30 da.; Paga 616. 14.2:45:42a.m. 
20. 95. 1 1275.88+; 1. 567. 16. 23« West. 



(f 1276.00+). 2. 916. 

1. 7568. 7. 1 77.61-. 8. 144.200. 8. Jf- 

2. 5107. 8. (332.50; 4. 25,758. 6. H- 
8. 6008. 1525. 6. 2,114,000. 7. Jf 
4. 6285i)^t- 9* 18 men. 6. 86.526. 8. ||- 
6. 6098. 10. 256 barrels. 7. 106,000. 9. )|. 

6. 3007. 8. 374.626. 10. f|. 

7. 98,640. 1. 1 2167.09-. 9. 19,800. 11. ff. 

8. 75,064. 2. 1 543.16-. 10. 7312. 12. ^. 

9. 70,921. 8. 1 1335.23+. 11. 466,000. 18. 3J. 
10. 78,906. 4. 1 911.66-. 12. 50,133. 14. 3^. 

18. 98,500. 16. If. 

Page 610. Page 615. 14. 4180. 18. 2^. 

1. f 183.27-. 6. 1784.54-. 16. 423,000. 17. 2H. 

2. £150 88. 4 d. 6. 1 724.03+. 16. 40,096. 18. 3 A. 

7. 1 1586.88-. 17. 419,904. 19. 121. 

Page 612. 8. 1 1008.10+. 18. 310,060. 20. 16^. 

1. lif 9. 1 2607.48-. 19. 230JV. 21. 10^. 

2. f 10. ? 718.00-. 20. 227i. 

3. :fff. 11. ^ %. Page 619. 

4. |}f 12. $600. 1. 12: 6 P.M. 1. 666,862.394,- 
6. lit- 13. 4 yr. 6 mo. 688.21. 

6. f 9 da. Page 617. 6. 7|i. 

14. 2yr.8mo.lda. 2. 9:36a.m. 6. 1 1144.73-. 

Page 613. 16. |600. 8. 142^56^30// 7. 1 6166.69+; 

7. H4f !«• 4%. West. 1 283.31-. 

8. Equal. 17. 63 days. 4. 52^' 36^ East 



9. T^' 18- 9^^- B* 5:16 a.m. 

10. y. 19. 1295.35. Table. 

(¥ 295.50). Page 618. 1. 63.30 %. 

1. 1389.61-. 20. 7%. 6. 8:24 a.m. 2. 13.14%, 
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ID 


3. 8.68%. 


7. 


«. 


Page 629. 


18. 


50% 


4. 3.83%. 


8. 


f 


6. 


60 cents. 


19. 


^% 


6. 3.41% 


9. 


If. 


7. 


20% 


20. 


$372. 


6. 2.09%. 


10. 


A. 


8. 


$150. 


21. 


Iff days. 


7. 1.11%. 


11. 


1. 


9. 


$120. 








8. .72%. 


12. 


1«. 


10. 


20% 


1. 


7tii. 


9. 3.82%. 


13. 


6. 






2. 


m- 




All others, 






1. 


254. 






1 26,632.801. 


Page 626. 


2. 


27.1. 


Page 632. 




2. 


f 625.92. 


3. 


1.37. 


3. 


22tJt. 


Page 623. 


3. 


3968 revolu- 


4. 


26.8. 


4. 


f ; 4 s. 6 d. 


1. 63,805,573.34. 




tions. 


5. 


3.76. 


5. 


13^. 


2. 1869,109.89. 


4. 


27 kilo- 


6. 


.838. 


6. 


jirracre; 


3. 524,658,551,- 




meters. 


7. 


16.27. 




218 lb. 12 oz. 


760. 






8. 


.4876. 


7. 


A;H. 


4. 986Hit. 


Page 627. 


9. 


.306. 


8. 


i. 


7. (a) 11104.02+. 


5. 


770 meters ; 


10. 


.069. 


9. 


42H. 


(6) f 1101.56+; 




42 kilos. 






10. 


1. 


flll6.44+. 


6. 


$504. 


Page 630. 


11. 


10. 




7. 


8i days. 


1. 


$6.24. 


12. 


£f; Ada. 


Page 624. 


8. 


$ 82.50. 


2. 


4hr. 24min. 


13. 


8. 


8. f 9862.33+. 


9. 


14 yards. 


3. 


$ 22.50. 


14. 


13 s. 3i|d. 


9. f 


10. 


$ 2.45. 


4. 


150 barrels. 


15. 


AW. 


10. 172.06. 






6. 


$ 153.60 ; 


16. 


3A. 




Page 628. 




$192; 


17. 


370. 




1. 80. 


21. 


40 and 10%. 




$ 230.40. 


18. 


$520. 


2. 4. 


22. 


50 and 10%. 


6. 


1740 tiles. 


19. 


$918.75. 


3. 17J. 


23. 


30 and 10%. 


7. 


$600,000. 


20. 


£ 1060 18 8. 


4. 28. 


24. 


30 and 5 %. 


8. 


4i%. 




9d. 


6. 5. 


26. 


30 and 15 %. 


9. 


5.0004. 






6. 7. 


26. 


50 and 10% 


10. 


2880 gal. 


Page 633. 


7. 36 cents. 


27. 


20 and 50%. 


11. 


.013972. 


1. 


49Hicente; 


8. 70 cents. 


28. 


40 and 5 %. 


12. 


$2351.25. 




65}ft cents. 


9. 10 bottles. 


29. 


60 and 10%. 






2. 


$ 13.227.50. 


10. 4 men. 


30. 


40 and 15%. 


Page 631. 


3. 


104 days. 








13. 


iSV- 


4. 


$591.09+. 






Page 625. 


1. 


$135. 


14. 


1 mi. 95 rd. 


6. 


Aft. 


8. 12. 


2. 


10% 




1 yd. 6 in. 


6. 


$ 782,300. 


4. 8. 


3. 


$150. 


16. 


£23. 


7. 


$100. 


6. 70. 


4. 


10% 


17. 


$6000; 


8. 


$ 1005.60. 


6. 16ttJ. 


6. 


$ 8.96. 




$ 14.000. 


9. 


60% 



16 
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Page 634. 


Page 637. 


6. 18.708+. 


10. $171.98; 


1. (100.02. 


10. 5 acres ; 


6. 27.532-. 


$ 194.01 ; 


2. 1500. 


2/r days. 


7. 28.408-. 


$ 174-08 ; 


8. 11.75 dis- 
count per 




8. 37.202+. 

9. 43.290-. 


1 167.87. 


1. $327.05+. 


11000. 


2. $154.44+. 


10. 63.245-. 


Page 643. 


4. 1700. 


8. $291.08-. 




1. 17. 




6. $198.80. 


4. $1276.28+. 


1. .316+. 


2. 12. 


6. 33 days. 


6. $874.75+. 


2. .632+. 


3. 36. 


7. Sight. 




3. .949-., 


4. 29. 


8. 7%. 


Page 638. 


4. .316+. 


6. 28. 


9. Par. 


1. $2109. 


6. .632+. 


6. 33. 


10. 6%. 


2. $95.25. 


6. .949-. 


7. 73. 




3. $40. 

4. $34.37i. 


7. 1.265-. 

8. 1.586+. 


8 48 


1. 23 inches. 


9. 16. 


2. 1 ft. 11 in. 


5. $5106.25. 


9. 1.897+. 


10. 113. 


3. 120rodR; 


6. $ 1080 ; 4 %. 


18. 2.214-. 


11. 180 yards. 


2640 yards. 


7. 10%; 5^0/^. 


14. 2.530-. 


12. 10 rods. 




8. 3i%. 


16. 2.846-. 


13. 12rd.;18rd. 




9. i%. 


16. 3.162+. 


14. f^ acre. 


Page 635. 




17. .348-. 




4. 66 feet; 


Page 639. 


18. .379+. 


Page 644. 


7.92 inches. 


10. $62.50; 


19. .411+. 


16. $420. 


6. 15 inches. 


i%. 


20. .443-. 


16. 192 rods. 


ft 1 21 inchAfi 






17 50 rods • 


9. 24 inches. 


2. Increased, 


3. 16,203.03. 


1430 yd ; 


10. 5 inches. 


$68.75. 




21}^ acres. 




3. $357.42. 




18. 150 yards. 




4. $175. 


Page 641. 


19. 396 yards. 


Page 636. 


6. 6's. 


4. 172,030. 


20. 113.14- rd. 


1. $8.40; 


6. East, 15°. 


6. 9%. 






($8). 


7. 7 a.m. 


6. $1160.32+. 


1. 161%. 


2. $629.20. 


8. $2437.60+. 


7. $592.48-. 


2. 3 minutes. 


3. $660.39-. 


9. $4800; 


8. $120.75; 


3. df;Sf. 


4. $225.16+. 


($4797.58-). 


$ 162.61 ; 




5. $343.61-. 




$62.79; 


Page 645. 


($343.43+). 


Page 640. 


$83.72; 


4. 300%. 


6. $484.75; 


1. 2.646-. 


$93.38. 


6. 7x10, etc. 


($485). 


2. 3.742-. 




6. $1.50. 


7. $60.63+. 


3. 6.164+. 


Page 642. 


7. 100%. 


8. $2. 


4. 8.602+. 


9. $126.80. 


8. 20, 
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9. 12,000. 




W 37i. 


Page 650. 


Page 653. 


10. 48caBe8. 




(e) Impossi- 


9. 


$ 1.72-. 


7. 


16.588+ 






ble. 


10. 


66}%. 




sq. ft. 




1. £45168. 






11. 


11. 


8. 


1176 sq. ft. 


2. lib. 14oz. 






12. 


10,000. 


9. 


672 sq. ftL 


3. 10 men. 


Page 648. 


13. 


if;H. 


10. 


3.464+ sq. 


4. 44 yards. 


4. 


$24. 


14. 


$ 15,000. 




in. 


5. 3hr.l6min. 


6. 


1 mi. 7 fur. 


15. 


896 pounds. 




Diagonals, 2 


6. 319 rd. 4 yd. 




27 rd. 3 


16. 


472AV. 




in. and 


1 ft. 6 in. 




yd. 2 ft. 


17. 


$ 28.84^ 




3.464+ in. 






Hi in. 


19. 


637^. 


11. 


21.008+ feet. 


Page 646. 


6. 


L.C.M. 360. 


20. 


$ 166.58f 


12. 


60.2666 sq. 


7. 10 feet. 


7. 


194.46+ ft. 


21. 


6000 copies. 




in. 


8. 4 acres; 16 


8. 


$6500. 


22. 


18|^ years. 


13. 


3.1416 a*. 


acres. 


9. 


22«%. 


23. 


28itt bbl. 


14. 


10 inches. 


9. 2} pounds. 


10. 


1200 


24. 


80 rods. 


15. 


19.636 sq. ft. 


10. 432 pounds. 




peaches. 










11. 6 days. 










Page 654. 




12. 4%. 


1. 


$4.45-. 


Page 651. 


1. 


$ 216.76. 


13. 4A%. 


2. 


$ 3.60+. 


2. 


$ 1091.66+. 


2. 


$414.33+. 


14. 4i%. 






3. 


128t%. 


3. 


$ 126.90. 


15. 18000. 






4. 


$ 34.312.50. 


4. 


$ 104.55. 


16. flOOO; 


Page 649. 


5. 


$ 86.44-. 






11400. 


3. 


$5.76. 


6. 


$1551.27+; 


Page 655. 




4. 


$ 4.38. 




($ 1562.06-). 


5. 


$ 167.68+. 


Page 647. 


6. 


$1.17+. 


7. 


$6000. 


6. 


$453.61+. 


17. $70,000. 


6. 


$ 16.72-. 












18. 68 rd. 3 yd. 


7. 


$11.94. 


Page 652. 


1. 


84 sq. ft. 


4 in. 


8. 


$ 51.40. 


8. 


(a) $ 33,000 ; 


2. 


234 sq. yd. 


19. $165; $210; 


9. 


$ 76.80. 




W13i%. 


3. 


264 sq. rd. 


$225. 


10. 


$ 92.38+. 


9. 


N. Y. & N. E. 


4. 


84 sq. in. 


20. $315. 

21- 6,Wt%; 








$60.60. 
40 acres. 


5 


990 sq. ft. 
900 sq. ft. 


1. 


$1000. 


10. 


6. 


6%. 


2. 


$ 189.92- 






7. 


420 sq. yd. 




22. 6 hours. 


3. 


$31,000. 


2. 


1470 sq. ft. 








4. 


12i%. 


3. 


294 sq. rd. 


Page 656. 




1. $337.68+. 


6. 


.7525 miles. 


4. 


1764 sq. rd. 


8. 


330 sq. rd. 


2. 1.5625. 


6. 


lOmo. 17da. 


5. 


300 sq. yd. 


9. 


744 sq. rd. 


3. (a) 2^. 




nearly. 


6. 


42.332+ ft.; 


10. 


240 sq. ch. 


W2A. 


7. 


(lO^perbu.); 




2031.94- 








(6) 180. 




H%. 




sq. ft. 


1. 


215m. 
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AKSWEBS. 



a. 1.076. 

8. 1 100. 

4. 152.02. 

6. 1489.75. 

6. 93 lb. 9| 01. 

7. 4m. 

a 1 653.08-. 

10. 2. 5. 7. 13. 

23.' 

Page 657. 

1. 3 months. 

Page 658. 

2. 9 months. 
8. 1 yr. 5 mo. 

4. 3| months. 

Page 659. 

5. 28} days. 

6. 2} months. 

7. 4^ months. 

8. 7 mo. 26 da. 

9. 4}montlis. 

10. August 10. 

11. 94} cents. 

12. 131.50; 

121; 
131.50. 

13. A, 13500; 
B, 13600. 

Page 660. 

14. 60bu.;40bu. 
16. 20 bushels. 

16. A. 1 36; 
B,|24. 

17. A. $875; 
B, $ 1458.33+; 
C.f 1166.67-. 

18. A, 54 tons; 



B. 31| tons ; 

C. 94^ tons. 
19. 6} quarts. 



1. 186,441. 

Page 661. 

2. 34,538.549f. 
8. 82.739f}f 



1. (540. 

2. 220%. 
8. 1 440. 

4. 2} hours. 

6. 11440. 

6. 1350 sq. in. 

Page 662. 

7. $1.29. 

8. Feb. 12, 

1809. 

9. 1 5 gain. 
10. 2025. 



1. $9.52. 

2. 1.464375. 

8. 56.65- feet. 
4. $21. 

6. A, $2; 
B,$3; 

C, $3.50; 

D, $4.50. 

Page 663. 

8. W; a). 

9. 47251b. 



1. 9600 men. 

2. $37.75-. 
8. $9.84+. 
4. $4000. 



5. 2.16603. 

6. 7.95-%. 

7. 5 yr. 5 mo. 

20 da. 

8. $3800.47+. 

9. 68 feet. 

Page 664. 

10. 8,«i-feet. 

11. 7%. 

12. 1 yr. 10 mo. 

13. $9956.86-. 

14. ^. 

16. $769.76. 

Page 665. 

1. 336iVr. 

2. ll^Todn. 

8. $1533.75. 
4. $116.36-. 
6. 7 bu ; 5 bu. 
1 pk. 3 qt. 

8. 10 acres. 

9. .66+. 

10. 21 lb. 5 oz. 

18 pwt. 
20} gr. 

11. 7%. 

12. $16,000. 

13. 113.14- rd. 

Page 666. 

14. 11, 

16. 4196 cu. ft. 

17. $331.86-. 

18. 223^ sq.ft. 

19. $28.01+. 

20. 5}|^tons. 

21. $40.50. 

22. 56.8+%. 
28. $27.84+. 



24. 16— cents. 

26. i«; Hi; 

IJULI- .lli 

4905 * 64»* 

26. 240 rods. 

Page 667. 

1. 6.2832 X. 

2. 3.1416 a*. 

8. .7854 «». • 
4. .07958 a!*. 
6. 1017.8784 

sq. ft. 

6. 7 yards. 

7. 50 rods. 

8 ^ 

9. 11,250 sq. 

rd. 

10. 2688 sq. m. 

11. 62.35+ sq. 

ft. 

12. 1469.69- 

sq. yd. 
18. 7.958 sq. ft. 
14. 960sq. rd. 



16. 4800 sq. yd. 

16. 541.27- sq. 

rd. 

17. 3800 sq. rd. 

18. 234 sq. rd. 

19. 779.42+ sq. 

yd. 

20. 36 feet. 

21. 40 rods. 

22. 93.53+ sq. 

in. 
28. 113.10- sq. 

in. 
24. 508q. ft. 





AKSWKra. 


ly 


Fago 6G9. 


1. 16224.35. 


6. 210. 


1888. $27,307. 


26. 62.8328q.in. 


2. 2 yr. 4 mo. 


7. 1260. 


1889, $29,499. 




3|da. 


8 594 


1890. $25,772. 

1891. $ 25.680. 


1. 18.d90.59+. 


9. 3366. 


3. i%r 


Page 672. 


10. 3060. 


1892, $27,801. 


4. 149.02. 


3. $1441.94+. 










6. |21. 


4. |150; |270. 


1. $88.73+; 


Page 681. 




6. 10%. 


$86.27-. 


1. 96 sq. in. 


Page 670. 


6. 288 boards. 


2. $309.37^; 


2. 72 sq. in. 


6. 1 220.54-: 


7. 49 rods. 


$464.06^; 


3. 144 sq. in. 


(f 220.67-). 


8. 11540. 


$ 513.56}. 


6. 75.3984 sq. 


7. 1 310.85+. 


9. 14 rods. 


3. $27A: 


in. 


a £1.411.734 


10. 150,000. 


$32i:$29J; 


7. 294 8q.in.; 


fift 1 d 




|41i. 


fifS 


O 0. X u. 




o v^. 


9. 121.050. 


1. 1 69.85-. 




8. 6 inches. 


10. 11200. 




Page 679. 


9. 216 8q. in. 




Page 673. 


4. $4945.05+; 








1. 11400. 


2. f 12,500. 


$5934.07-; 


Page 682. 


2. |8.d3-. 


3. 3%, 


$4120.88-. 


10. 128sq.in. 


3. 11917. 


7. 20. 


6. $42.96-; 


11. 10 feet 


4. 284 days. 


10. 14 weeks. 


$34,80-; 


12. 1200 sq. in.; 


6. 357. 


11. 21 men. 


$28.35+; 


20 in. 


0. 143. 


12. 240 miles. 


$46.39+. 


13. 702 8q.in. 


7. .8. 


13. $ 96. 


6. 6 men. 


14. 4.7124 sq.ft. 


8. 14 feet 


14. 115.000. 


7. 31|days. 


16. 48 sq. in. 




16. 1128. 


8. 208 acres. 


17. 64sq. in. 


Page 671. 




9. 240 men. 


18. 576 8q.in. 


9. 3 mi. 207 rd. 


Page 677. 


10. 20 days; 


19. 6.93+ sq. in. 


1 yd. 1 ft 

A in 


$432.63-. 


24 days. 


20. 37.6992 sq. 

• 

VMM 


10. 33mi.225A 


Page 678. 


Page 680. 


in. 
21. 122.5224 sq. 


rd. 


1. 306 sq. ft.; 


11. $13. 


in. 


11. 1 hr. 2 min. 


12 ft. 


12. $226.80. 




52 sec. P.M. 


2. 126 sq. yd. ; 


13. 1363} lb. 


Page 683. 


12. 172. 


12 yd. 


14. 12} days. 


22. 13 inches. 


13. .6 week. 


3. 1110 sq. rd.; 


Table. 


23. 122.5224 sq. 


14. 1 34.26+. 


15 rd. 


1883. $ 25.923. 


in. 


16. 42f yards. 


4. 210 sq. ch. ; 


1884, $ 26.254. 






16. 175 sheep. 


15 ch. 


1885, $28,972. 


1. 130.548 ses- 


IS. 1425.51. 


6. 600 sq. in. ; 


1886, $ 26.306. 


sions. 


19. Uf rolls. 


16 in. 


1887. $27,543. 


2. 11 poems. 



20 



ANSWEBS. 



8. 1237.40; 

(1 237.62). 
4. f 10,000. 



Page 684. 

5. 1 40. 

6. 303 feet. 



Pag« 686. 

1. 1 10.34+; 
1 605.3S-. 

2. 178.133}. 
8. 68}%. 

4. 67 cento. 
6. 41oto. 

6. f 66.16-. 

7. 17600. 

8. 286 acres ; 
1 213.76 
commission. 

9. 1426.62+ ; 
1443; 

(f 446.26+). 
(900; 
(1 899.64+). 
10. 11394.06. 



Page 687. 

11. m tons. 

12. 21} acres. 
18. .66; .0012. 

14. 144 yards. 

15. 26}} cento. 

16. 1^ cento. 

17. 1441. 

18. 112,204. 

19. 27sq. yd. 

20. 7}%. 



Page 688. 

21. 396,999.- 

922186 : 

22. 24f yards. 

23. (2022.22+; 
( 371.44- ; 
(1371.62}). 

24. 20%. 

26. 1 1280.42+; 
(? 1279.64+). 

26. (8.676.876. 

27. (64.368.62}. 

28. 3960 inches. 

29. 6}% gain; 
6^% loss. 

80. 67,750 acres. 



Page 689. 

1. 18 cu. ft. 

2. 400 cu. in. 
8. 60 cu. in. 

4. 82}cn. yd. 

5. 83.14- CQ. 

ft. 

6. 30.66- en. 

ft. 

7. 169.66- cu. 

meters. 

8. 1163.29- 

sal. 

9. 9719.326 lb. 
10. 67| en. in. 



Page 690. 

12. 3} inches. 
18. 301.59+ cu. 

yd. 
14. 13 inches. 



15. 700 sq. in. ; 
896 sq. in. ; 
1568 en. in. 



1. (1.468,380,- 

830. 

2. 1,001.101. 

8. 202,100.001.. 
00006. 

6. (1983.38}. 

Page 691. 

7. (2.382+. 

8. 10T.17cwt. 

3 qr. 8 os. 

9. (61,000; 
(1260; 
(49,740. 

10. (363,369,- 

664.14 ; 
94.84- % 

11. (47,891,- 

786.60 ; 
3.9083+ %. 

12. 6m%. 



10. 16 (board) ft. 

11. 40} (board) 

ft. 

12. 27(boaid)ft. 
18. 30 (board) ft. 

14. 16 (board) ft. 

15. 9 (board) ft. 

16. (16.20. 

17. 1675 (board) 

ft. 

18. (3.56. 



Page 694. 

19. (60.48. 

20. (62. 



18. (8000. 
14. Due, (11,- 
646.19. 

Page 693. 

1. 16 (board) ft. 

2. 7 (board) ft. 
8. 8 (board) ft. 

4. 14 (board) ft. 

5. 4 (board) ft. 

6. 18 (board) ft. 

7. 7 (board) ft. 

8. 24 (board) ft. 

9. 14(board)ft. 



2. 3«. 

8. 61ote. 

4. (6889}. 

5. 36 days. 

6. 108. 

7. 146.86+ mi. 

8. B, (1000; 

C, (1500. 

Page 695. 

9. (6.94-. 



1. 682.32 sq.ft. 

2. 117.81 sq. in. 
8. 60 sq. in. 

4. 28.64 sq. in. 
6. 7.864 in; 
7.071+ in. 

6. 78.64 sq. in.; 

28.64 sq. in. 

7. 3.1416 sq. 

in.; 

12.6664 sq. 
in. 







ANSWERS. 


:di 


8. 1 to 9 ; area 


14. 


1*. 


8. 185.61- sq. 


(6) .003672; 


«JPX3.1416. 


15. 


1{. 


ft. 
9. 192 shares. 


(c) 1600. 
16. (a)f; 


Page 696. 


Page 701. 


10. $3200. 


(c) .125 acre. 


9. 43.6j8q.yd. 


1. 


113.0976 cu. 


11. 3450 copies. 


17. 25%. 


10. 392.7 sq.ft. 




in. 


12. A, $375; 


18. A, $50; 


11. 84.8232 sq. in. 


2. 


14.1372 cu. 


B,$150; 


B, $ 13,600 ; 


12. 3:1. 




in. 


C,$100. 


C, $4350. 


13. 500 sq.ft. 


3. 


1:8. 


13. $1059.35+; 




14. 500 sq. ft. 


4. 


.5236 : 1. 


($1059.39-). 


Page 707. 


15. 1:4. 






Page 704. 


19. 100 miles. 

20. $2000. 


Page 698. 




Page 702. 


14. $1434.29+. 


22. (a)}; 


16. 12.5664 sq. in. 


6. 


113.0976 in.; 


15. 2:58:48 


WH. 


17. 31 cents. 




4071.5136 


P.M. 


23. (a)M; 


18. Equal. 




sq. in. ; 


16. 19^ days. 


(6) .00375 ; 


19. 2:3. 




24,429.0816 


17. 7J days. 


(c) .16. 


20. 127.328 sq. in. 




cu. in. 


18. $13,000. 






A 


245 lb 7 oz 


19 2013 7824 


Page 708. 

25. (6)4000; 


1. H%; 190. 


7. 


2:3. 


JLV. td\J l.\Im 1 KJUTX. 

sq. in. 


2. $88,922.4231. 


8. 


.4764 ; 


20. 452.3904 cu. 


(c) 13.163 ; 






about \, 


in. 


(rf) 1.706. 


Page 699. 


9. 


.2146 ; 




27. $33}. 




3. 113,173.60. 




about \, 


2. (a)l3%; 


28. $200,000. 


4. |112i. 






WA. 


29 2 TnAn 




mtW* it UIOU. 


5. 16050. 


1. 


44 men. 




30. $75. 




2. 


A, flOO; 


Page 705. 




Page 700. 




B.fl20; 


6. $17,728.53-. 


Page 709. 


1. 13. 




C,fl20. 


7. 15 hours. 


32. (a) 7; 


2. 21. 


3. 


7.62+ ft. ; 


8. $73.80. 


W iH. 


3. 32. 




(16.89+ ft.). 


9. 4 mi. per hr. 


33. (a) ,5;,; 


4. 41. 


4. 


1821.76+ ; 


10. 10 hours. 


(6) 22 rd. 4 


5. 53. 




(? 825.50). 




yd. 2 ft. 


6. 62. 


Page 703. 


Page 706. 


\\ in. ; 


7. 76. 


5. 


$4160.30-; 


12. (a) 8; 


(c) .0625. 


8. 82. 




($4157.60-). 


WiJ; 


36. (6)20,007.- 


9. f. 


6. 


452.3904 sq. 


(c) .625. 


253; 


10. H. 




in.; 


13. (a)2rd.lyd. 


(c) .00003. 


11. H. 




904.7808 cu. in 


.14. (a) .001, 


36. (a) .00091; 


12. 1.5. 


7. 


3 hr. 13 min. 


.0001024, 


(6)00006. 


13. 1|. 




36 see. &8t. 


32.004; 


37. 8 men. 



'Z 


AKSWEBS. 




8& 11333}; 


3. 122«»26^ 


4. A.»106; 


4. 23.048.771 


12000; 


15'/ Weet 


k B. 187.60. 


sq. in. 


12666}. 


4. .00005. 


Smiles. 


6. Thoe..|2.25; 




6. A. 12870; 


6. 15600; 


Henry, f 1.35; 


Page 710. 


B. 17175; 


197.920. 


Richard, f 0.54. 


39. $1514. 


C, 1 1435. 




6. 233} qt dry 


40. |60. 


6. 1 545.82+. 


Page 716. 


measure. 




7. 8%. 


6. 30.013; 


7. Iff minute. 




1. 113. 


8. 117 feet. 


.1716-. 




2. 121 


9. 2.16+. 


7. 26 days. 


Page 719. 


3. 155. 


10. 16}%. 


8. 140.80. 


a A, 56 times ; 


4. 341. 




9. 1189; 1147. 


B. 35 times; 


5. 2.35. 


Paga 714. 


10. 17.43-%. 


C,22tanei. 


A 406 


1. 144.83}. 

2. » 


W 7 tnn A <!&. 




W. TC.VU. 


AX. f lUV. V UM. 

12. The latter. 


1. 1756.96. 


Page 711. 


3. (25.62}. 


13. -h\m. 


2. f 1530. 


1. fl09; 


4. 19.80. 




3. 1 821.57+. 


$ 15.95-. 


6. 18 days. 


Page 717. 


4. (1178.46. 


2. ^%^ 


6. 45 men. 


14. 15145. 




15 years. 


7. 144,092. 


15. 5 miles. 


Page 721. 


3. |600; 


8. |65. 


16. 131}mUee. 


1. (150. 


90 (87) dayB. 


9. 1 246.36+; 




2. (360. 




4. January 12. 


(1 246.15+). 


1. .023825+; 


3. 5 miles. 


6. 1950; 




I8i%; 


4. 162 miles. 


15937.50. 




H»- 


5. 15.840 feei 


6. 2^%; 


Page 715. 


2. f 715. 


6. 760 acres. 


m% 


10. £6 3 s. 


3. 18.000002+; 




7. 60 feet; 


11} d. 


7.745967-. 


Page 722. 


231. 
8. 2} feet; 






1 08Q Of) fntnAfl. 


1. 17,000; 


Page 718. 


X. &Ov.vU UAlUiB* 

2. 22.525 sq. m. 


263.8944. 


.0002938. 


4. 2945 kilos 


3. 176.715sq.m. 


9. 171.65+ sq. 


litk great- 


nearly. 


4. 93.15 ares. 


in. 


Mt; 


5. (1521.30-. 


6. 1029 ares. 




2d, least. 


(1 1520.27+); 




Page 712. 


.000003125. 


1 1837.99-. 


Page 723. 


10. 351.8592 8q. 


2. Jft: 


(1 1836.73+). 


6. 276.25 francs. 


• 


5At; 




7. 546.000Uters. 


m. ; 




502.656 en. 


A» }»• 


1. Latter, Vk 


& 296 bottles. 


in. 


3. £.4545-; 


greater. 


9. 306 marks. 




28,475 m. ; 
135.17}. 


2 909 


10. 55.200 kilos. 

11. .62137- mi 


2. 3f. 


3. 1 101.86+. 





ANSWERS. 


• 




23 


12. 15,748 feet. 


9. 192f bushels; 


13. 


35. 


17. 


13 years. 


13. 64 en. in. ; 


231 cu. in. 
10. 99 yards. 


14 


9 






16. 


«7. 

-5i. 


1. 


10 cents. 


14. 2f} bushels ; 




16. 


2. 






27m gal. 


Page 729. 


17. 


2. 








3. -6xy. 


18. 


4. 


Page 737. 




4. 11 abc. 


19. 


6*. 


2. 


8. 


Page 724. 


6. — 3ay«. 


20. 


120. 


3. 


50 cents. 


16. 2(1 pounds. 


6. a; + 6. 


21. 


120. 


4. 


2 pigs. 


16. 25,2525.25+ 


7. -10a-8a;. 


22. 


186f. 


5. 


40 years. 


miles. 


8. — a+5 6— 4 c. 


23. 


12. 


6. 


4 cents. 


17. IJfsq. yd. 


9. IJiB-l. 


24. 


h 


7. 


12 yards. 


18. 2}f(f acres. 


10. 3Ja; + 38J. 


25. 


12. 


8. 


24 cents. 


19. 20}Jrods. 








9. 


6. 


20. 37^cu. ft. 


Page 731. 


Page 735. 








21. 16^ grains. 


9. 2 a; + 4. 


1. 


15. 


1. 


4. 


22. 1.584 Km. 


10. 8« + l. 


2. 


96. 


2. 


5. 




11. -4« + 9. 


3. 


20 years. 


3. 


12. 




12. -2a: + 20. 


4. 


11600. 


4. 


7. 


Page 725. 


13. 4x + 5. 


6. 


96 marbles. 


6. 


24. 


23. f 19.82-. 


14, _x_3. 


6. 


Father, 88 






24. 289.56- mi. 


16. 2aj + 3a + 4. 




years; 


Page 738. 


26. (24.80-. 


16. 15y— «-5 6. 




son, 50 years 


. 6. 


4. 




17. -2d + e+f. 


7. 


20 cents. 


7. 


6. 


Page 726. 




8. 


3 years. 


8. 


9. 


1. !•! lb. 7 oz. 


Page 732. 






9. 


8f 


12 pwt. 12 


1. 6. 






10. 


50. 


gr. 


2. 9. 


Page 736. 


11. 


Goat, 1 12 ; 


8. 33 mi. 172 rd. 


3. 6. 


9. 


48 gallons. 




vest, 1 3. 


2 ft. If in. 


4. 4. 


10. 


432. 


12. 


3. 




6. 9. 


11. 


118; 548. 


13. 


8. 


Page 727. 




12. 


14 two-dol- 


14. 


a?-7,y-8. 


4. 1 hr. 13 min. 


Page 733. 




lar bills ; 


16. 


a; = 9,y-6. 


36( sec. ; 


7. 9. 




15 five-dol- 


16. 


a; = 3,y = 4. 


26*> 16' east. 


8. 6. 




lar bills. 


17. 


aj-5,y=10. 


5. 1 96 gain. 


9. 6. 


18. 


6 years ; 






6. 18.8496 feet; 


10. 3f. 




36 years. 


Page 739. 


28.2744 sq. ft. 


• 

1 


14. 


12; 15. 


18. 


a:-6.y-8. 


12.6664 cu.in. 


Page 734. 


16. 


|3, son; 


19. 


aj = l,y = l. 


7. 48 ^ ; f 1.20. 


11. 11. 




|4, father. 


20. 


»-ii y-21. 


8^ 40 acres. 


12. 11. 


16. 


32; 15. 


21. 


x-ll,y-7. 



24 


AKSWEBS. 






22. at-2, y=-3. 


10. RaiBins, 12^ 


; 7. 


1600. 


90. 


13. 


23. x-12, 3/»3. 

24. 9-1. y»2. 


cheese, 17 ^. 
11. 12 and 7. 


a 


$160. 
66^ acres; 






9. 


1. 


60 rods; 30 


26. x-3, y=.4. 


12. H. 




38( acres; 




rods. 


2«. a:-}.y-J. 


13. m 




26^ acres. 


2. 


4 inches. 


27. X =. 7, y - 6. 


14. 40 pounds. 


10. 


70 yards. 


3. 


10 and 8 


28. x-4,y--4. 




11. 


|20. 


4. 


45. 


29. x-2, y-19. 


Page 742. 






5. 


60. 




16. 40 pounds 


Page 746. 






Page 740. 


green tea ; 


1. 


a;*4-7» + 10 


Page 749. 


30. x-4, y = 24. 


60 pounds 


2. 


a;«-hl7» + 72. 


6. 


2500. 


31. x = 42, y-63. 


black tea. 


3. 


2a5'-f-9« + 10. 


7. 


12 rods; 20 


32. a;=-5,y-^. 




4. 


2x»-h26» 




rods. 


33. a; -64.000, 


Page 743. 




+ 72. 


8. 


12 yards. 


y - 36.000. 


2. x-2.y-3. 


5. 


3a;*+22c 


9. 


8 feet. 


34. a; = 6. y = 3. 


z-5. 




+ 7. 


10. 


24 and 25. 


36. x-8, y-9. 


3. a;-7.y-13. 


6. 


4x* + 4a; + l. 






36. x-ll,y-15. 


z-1. 


7. 


x« + 6«-27. 


Page 751. 


37. a;-23,y-18. 


4. x-12.y-31. 


8. 


«* + aj-42. 


1. 


aj + 3-i:7. 


38. x-13, y-9. 


2-19. 


9. 


aj«-25. 


2. 


«-6-±8. 


39. x-lO. y-5. 


6. a;=-10,y-13, 






3. 


af-4-±6. 




2-16. 


Page 748. 


4. 


«-8-i:6. 




1. 15 and 22. 




1. 


±7. 


5. 


X + 9-:fclO. 


2. 47 and 19. 


Page 744. 


2. 


±6. 


6. 


X + 1 -db 5. 


3. 5 and 4. 


6. a;-12,y-18. 


3. 


±6. 


7. 


»-7-±8. 


4. 23 and 42. 


7. a;-12, y-6. 


4. 


±6. 


8. 


a;- 11 -i: 12. 




8. a:-6, y-5. 


6. 


±5. 


9. 


a;-h7-±ia 


Page 741. 


9. x-19i, 


6. 


24. 


10. 


«-ll-±13. 


6. 19 two-dollar 
bills ; 
13 five-dollar 


y 17. 


7. 
8. 
9. 


24. 

±6. 

13. 






1 


7or-l. 
18 or -6. 


1. $30,000. 


A. 

2. 


bills. 


2. A, 20 chest- 


10. 


5. 


3. 


6 or —8. 


6. 10 pigs; 15 


nuts; B. 2 11. 


±7. 


4. 


5 or -23. 


sheep. 


chestnutB. 


12. 


±1. 


6. 


13 or 1. 


7. Oranges. Sf; 


3. |5; |3. 


13. 


±S. 


6. 


10. 


peaches, 2 f. 


4. 17, 38, and 45. 


14. 


d:4. 


7. 


5 or -26. 


8. Tea, 60^; 




16. 


±6. 


8. 


2 or -28. 


coffee. 25 f. 


Page 745. 


16. 


7. 


9. 


24. 


9. 4 horses, 16 


6. 21 and 32. 


17. 


13. 


10. 


24 or -16. 


cows. 32 sheep 


. 6. |18; $32; 


18. 


±6. 


11. 


3or 1. 


2 pigs. 


$16. 


19. 


13. 


12. 


5 or -36. 



ANSWERS. 



25 



13. 1 or - 29. 


11. 


A(7=42ft. 


3. 35°; 40°; 




84.8232 sq. 


14. 4 or -26. 




jE;i) = 24ft. 


105°; 105°. 




in. 


15 8 












16. 2 or -38. 


Page 784. 


Page 793. 


1. 


72 cu. in. 




9. 


1:4. 


10. 14.1372 sq. 


2. 


36 cu. in. 


Page 752. 


10. 


90°, 5 in. ; 


in. 


3. 


36 cu. in. 


1. 3 or -4. 




l^in., 2 in., 


11. 1^ in., 3 in.; 






2. 5 or -2. 




2J in. ; 37°, 


1 in., 3 in. 




Page 798. 


3. -lor -4. 




53°, 90°. 




4. 


36 cu. in. ; 


4. 8 or - 1. 






Page 794. 




124.71- cu. in. 


6. — 4 or — 6. 


Page 785. 


12. 108°. 


5. 


690 cu. in. 


6. 7 or 4. 


11. 


^m. 


14. Two, 15 in.; 


6. 


62.882 cu. in. 


7. _6or-7. 

8. 19 or -4. 






two, 13 in. ; 
384 sq. in. 






1. 


60 feet. 


Page 799. 


9. 18or-l. 


2. 


48 feet. 


15. 240 sq. in. 


7. 


144 cu. in. ; 


10. -18or-l. 






17. 40 sq. ft. 




18 cu. in. 




Va CVA Ititi 




8. 
9. 


126 cu. in. 
1350 cu. in.; 


1. 3,-2. 


3. 


109,1^ feet. 


Page 795. 


2. 4,-5. 


4. 


2160 feet ; 


20. 122.5224 sq. 




50 cu. in. 


3. 3, - 7. 




2060 feet. 


in. 


10. 


1300 cu. in.; 


4. 8,2. 


6. 


124 feet. 


21. 175 sq. in. 




520 sq. in. ; 


5. 9,-7. 






22. 257.6112 sq. 


in. 


770 sq. in. 


6. 3,-6. 


Page 787. 


23. 27 inches. 






7. 5,4. 


6. 


91 chains. 




Page 800. 


8. 1,-8. 


7. 


162 feet. 


Page 796. 


11. 


1300 cu. in. 


9. 2,-9. 


8. 


84 feet. 


24. 37.6992 sq. 


12. 


65J cu. ft. 


10. 4, 1. 






ft.; 


13. 


2232 cu. in. 
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21.2058 sq. i 


rt. 




Page 753. 


9. 


108 feet. 


25. 4166} mi. 


Page 801. 


1. 4 and 8. 


10. 


119 yards. 


26. 2000 miles. 


14. 


1927.3716 


2. 80 feet. 






27. 12,500 miles. 




/^«« « *% 




cu. in. 


3. 60 yards. 


1. 


2.0944 in. ; 


28. 1:2. 


15. 


929.9136 cu. 


4. 25 yards. 




4.1888 in. ; 


29. 2828.4+ mi. 




in.; 


6. 5 feet. 




6.2832 in. ; 






4.0256- gal. 


6. 4 feet. 




8.3776 in. ; 


Page 797. 






7. 68 rods. 




10.4720 in. 


30. 113.0976 sq. 


Page 803. 




2. 


2 inches ; 


in. 


16. 


3053.6352 cu. 


Page 754. 




3.464+ in. ; 


31. 56.5488 sq. 




in. 


8. 34 feet. 




4 inches ; 


in.; 


17. 


381.7044 cu. in.; 


9. 65 feet. 




3.464+ in.; 


28.2744 sq. 




190.8522 cu. 


10. S^feet. 




2 inches. 


in.; 




in. 



